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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks, Hoists, Hooks, Jacks, and Slings, has
been developed under the procedures accredlted by the Amerlcan Natlonal Standards Instltute (ANSI) This Standard had
its begi 3 2 eAmerican
Socigty ofMechamcal Englneers (ASME) Commlttee onthe Protectlon oflndustrlal Workers was presented att
meefing of the ASME.

Me¢etings and discussions regarding safety on cranes, derricks, and hoists were held from 1920 t0.1925 invglving the
ASME Safety Code Correlating Committee, the Association of Iron and Steel Electrical Engineers, the American Museum of
Safety, the American Engineering Standards Committee (AESC) [later changed to American Standards Associatipn (ASA),
thenfto the United States of America Standards Institute (USASI), and finally to ANSI], Departmentof Labor — State of New
Jersdy, Department of Labor and Industry — State of Pennsylvania, and the Locomotive Crane Manufacturers As$ociation.
OnJuyne 11,1925, the AESC approved the ASME Safety Code Correlating Committee’s recommendation and authgrized the
proj¢ct with the U.S. Department of the Navy, Bureau of Yards and Docks, and ASME as sponsors.

In|March 1926, invitations were issued to 50 organizations to appoint representatives to a Sectional Commjttee. The
call for organization of this Sectional Committee was sent out October 2, 1926,"and the Committee was orggnized on
November 4, 1926, with 57 members representing 29 national organizatiens.

Cdmmencing June 1, 1927, and using the eight-page Code publisheéd by ASME in 1916 as a basis, the Pectional
Compmittee developed the “Safety Code for Cranes, Derricks, and Hoists.” The early drafts of this safety code|included
requjrements for jacks, but due to inputs and comments on those drafts; the Sectional Committee decided in 1938 to make
the requirements for jacks a separate code. In January 1943, ASA B30.2-1943 was published addressing a mulltitude of
equipment types, and in August 1943, ASA B30.1-1943 wags{published addressing only jacks. Both documgnts were
reaffirmed in 1952 and widely accepted as safety standards.

Dye to changes in design, advancement in techniques, and general interest of labor and industry in safety, the|Sectional
Compnittee, under the joint sponsorship of ASME and the:.Bureau of Yards and Docks (now the Naval Facilities Engineering
Command), was reorganized on January 31, 1962;with 39 members representing 27 national organizations.| The new
Committee changed the format of ASA B30.2-1943 so that the multitude of equipment types it addressed|could be
publjshed in separate volumes that could completely cover the construction, installation, inspection, testing, mainte-
nande, and operation of each type of equipment that was included in the scope of ASA B30.2. This format changg resulted
inB30.3,B30.5,B30.6,B30.11, and B30%16 being initially published as “Revisions” of B30.2, with the remainder ¢f the B30
volumes being published as totallyTiew volumes. ASA changed its name to USASI in 1966 and to ANSI in 1949, which
resulted in B30 volumes from 1943 t0 1968 being designated as ASA B30, USAS B30, or ANSI B30, depending on their date
of publication. In 1982, the Committee was reorganized as an Accredited Organization Committee operatihg under
procedures developed by ASME and accredited by ANSI.

This Standard presents.a’coordinated set of rules that may serve as a guide to government and other regulatory bodies
and municipal authorities responsible for the guarding and inspection of the equipment falling within its s¢ope. The
suggestions leading\to accident prevention are given both as mandatory and advisory provisions; compliance with both
type$ may be required by employers of their employees. In case of practical difficulties, new developments,|or unne-
cessqry hardship, the administrative or regulatory authority may grant variances from the literal requirements pr permit
the yse of 0ther devices or methods, but only when it is clearly evident that an equivalent degree of protection is thereby

secufed, To secure uniform application and interpretation of this Standard, administrative or regulatory authdrities are
urged toconsultthe B30 anmiffnn' inaccordancewith the format described-in-Section IX of the B30 Stand rd Intro-

e annual

duction, before rendering decisions on disputed points.

Safety codes and standards are intended to enhance public safety. Revisions result from committee consideration of
factors such as technological advances, new data, and changing environmental and industry needs. Revisions do notimply
that previous editions were inadequate.

ASME B30.20, Below-the-Hook Lifting Devices, was first published in 1985; new editions were published in 1993, 1999,
2003,and 2006.Inthe 2010 edition, maintenance was made mandatory, definitions were revised, and other changes were
made to improve clarity. The 2013 revision added requirements for personnel competence, operating controls marking
and inspection, translation of non-English documentation into English, and updates to the definition of duty cycle to align
with revisions made to ASME BTH-1. In addition, responsibilities for Owners and Operators are defined for each piece of
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equipment. The 2018 edition added rated load marking requirements for remotely operated magnets and Chapter 6 on
clamps, revised product safety labeling and the permanent magnet rating factor, expanded and clarified magnet testing
requirements, made revisions to align with recent changes to ASME BTH-1, and updated the operating practices sections
to align with revisions to the standards applicable to the equipment used with below-the-hook lifters. The 2021 edition
improves clarity and readability of inspection requirements, adds removal criteria, and contains revisions to load test
requirements.

This Volume of the Standard, which was approved by the B30 Committee and by ASME, was approved by ANSI and
designated as an American National Standard on September 24, 2021.

vi
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B30 STANDARD INTRODUCTION

SECTION I: SCOPE B30.21 Lever Hoists
The ASME B30 Standard contains provisions that apply B30.22 ArtiCUlating Boom Cranes
to thHe construction, installation, operation, inspection, B30.23 Personnel Lifting Systems
testing, maintenance, and use of cranes and other B30.24 Container Cranes
lifting and material-movement-related equipment. For B30.25 Scrap and Material Handlers
the ¢onvenience of the reader, the Standard has been B30.26 Rigeine Hardware
divided into separate volumes. Each volume has been ) h _g w
writfen under the direction of the ASME B30 Standards B30.27 Material Placement Systems
Compmittee and has successfully completed a consensus B30.28 Balance Lifting Units
apprpval process under the general auspices of the Amer- B30.29 Self-Erecting Téwef Cranes
ican |National Standards Institute (ANSI). B30.30 Robes
Ad of the date of issuance of this Volume, the B30 Stan- ’ p
dard| comprises the following volumes: B30.31 Self-Propelled, Towed, or Remote-Corjtrolled
Hydraulic Platform Transporters®
B30.1L ks, Industrial Rollers, Air Casters, and . :
J aCH; drzuilif: rGlZntr(i)esers i1 Lasters, an B30.32 Ufimanned Aircraft Systems (UAS) Used in
I tion, Testing, Maint , and Lifti
B30.2  Overhead and Gantry Cranes (Top Running (;1ps§reactil;);151 esting, Maintenance, apc LHng
Bridge, Single or Multiple Girder, Top Running
Trolley Hoist)
B30B  Tower Cranes SECTION II: SCOPE EXCLUSIONS
B30.4 Portal and Pedestal Cranes Any exclusion of, or limitations applicable to, the equip-
B30k Mobile and Locomotive Cranes ment, requirements, recommendations, or operations
B30k  Derrick contained in this Standard are established in th¢ affected
P erricks volume’s scope.
B30.y  Winches
B30.8  Floating Cranes and Floating Derritks SECTION 1il: PURPOSE
B30.p  Slings The B30 Standard is intended to
B30.10 Hooks (a) prevent or minimize injury to workers, apd other-
B30.11 Monorails and Underhung Cranes (withdrawn wise prov'ld'e for the protec.tlon of life, limb, and|property
2018 — requirements found in latest revision by prescribing safety requirements
of B30.17) (b) provide direction to manufacturers,|owners,
83012 Handline Loads Suspended From Rotorcraft employers, users, and others concerned with, of respon-
' 8 _ p . sible for, its application
B3013 Storage/Retrieval (S/R) Machines and (c) guide governments and other regulatory podies in
Asseciated Equipment the development, promulgation, and enforcgment of
B30.14 Side‘Boom Tractors appropriate safety directives
B30.[l5 CMobile Hydraulic Cranes (withdrawn 1982 — SECTION IV: USE BY REGULATORY AGENCIES
requirements found in latest revision of )
B30.5) These volumes may be adopted in whole or in part for
B30.16 Overhead Underhung and Stationary Hoists governmental or regulatory use. If adopted for govern-
B30.17 Cranes and Monorails (With Underhung Trolley mental use, the references to other national codes and
or Bridge) standards in the specific volumes may be changed to
B30.18 Stacker Cranes (Top or Under Running Bridge refer to the corresponding regulations of the govern-
' ’ tal authorities.
Multiple Girder With Top or Under Running mental authortes
Trolley Hoist)
B30.19 Cableways
B30.20 Below-the-Hook Lifting Devices L This volume is currently in the development process.
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SECTION V: EFFECTIVE DATE

(a) Effective Date. The effective date of this Volume of
the B30 Standard shall be 1 yr after its date of issuance.
Construction, installation, inspection, testing, mainte-
nance, and operation of equipment manufactured and
facilities constructed after the effective date of this
Volume shall conform to the mandatory requirements

of this Volume.

(b) E

and facil

the insp

ties constructed prior to the effective date of

ction, testing, maintenance, and operation re-

this Vol{me of the B30 Standard shall be subject to

quireme

Itisno
requirer
an item i
shall be 11
current \
ments sh
by the o
made by

SECTION

Requir
of the wd
charactel

SECTIONtLVII:

This S
Customa
aretobe
(soft) col

SECTION

The B]
for revisi
Such req

ts of this Standard after the effective date.

L the intent of this Volume of the B30 Standard to
btrofitting of existing equipment. However, when
5 being modified, its performance requirements
eviewed relative to the requirements within the
olume. The need to meet the current require-
all be evaluated by a qualified person selected
wner (user). Recommended changes shall be
the owner (user) within 1 yr.

VI: REQUIREMENTS AND RECOMMENDATIONS

ements of this Standard are characterized by use
rd shall. Recommendations of this Standard are
ized by the word should.

USE OF MEASUREMENT UNITS

ndard contains SI (metric) units as well as U.S.
'y units. The values stated in U.S. Customary-units
regarded as the standard. The SI units are a'direct
wversion from the U.S. Customary units!

VIll: REQUESTS FOR REVISION

0 Standards Committee will ¢onsider requests
bn of any of the volumes within the B30 Standard.
liests should be directed to

becretary, B30 Standards Committee
\SME Standards*and Certification
[wo Park Avenue

New York,NY 10016-5990

Reque

t§ should be in the following format:

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for consid-
eration and action. Correspondence will be provided to the
requester defining the actions undertaken by the B30
Standards Committee.

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standards Committee will render an interpre-
ation of the provisions of the B30 Standard
tation Submittal Form is available on ASME’s webs
http://cstools.asme.org/Interpretation/Interpretafion-
Form.cfm.

Phrase the question as a request for anifterpretatipn of
a specific provision suitable for generalinderstanding
and use, not as a request for approval of a proprig¢tary
design or situation. Plans or drawings that explain the
question may be submitted\to clarify the quesfion.
However, they should not-contain any propridtary
names or information. Read-carefully the note addregsing
the types of requests that the B30 Standards Comnfittee
can and cannot consider.

Upon submittal,sthe request will be forwarded tp the
relevant B30{Subcommittee for a draft response, which
will then be\subject to approval by the B30 Standards
Committeeprior to its formal issuance. The B30 Standards
Committee may rewrite the question for the sake of clarity.

Interpretations to the B30 Standard will be available
online at https://cstools.asme.org/Interpretatiion/
SearchInterpretation.cfm.

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is supject
to hazards that cannot be abated by mechanical means, but
only by the exercise of intelligence, care, and common
sense. It is therefore essential to have personnel invglved
in the use and operation of equipment who are compgtent,
careful, physically and mentally qualified, and traingd in
the proper operation of the equipment and the handling of
loads. Serious hazards include, but are not limited to,
improper or inadequate maintenance, overloading, qrop-
ping or slipping of the load, obstructing the free passdge of
the load, and using equipment for a purpose for whjch it
was not intended or designed.

The B30 Standards Committee fully realizes the injpor-

Volume:
Edition:
Subject:

Request:

Rationale:

Cite the designation and title of the volume.
Cite the applicable edition of the volume.

Cite the applicable paragraph number(s) and
the relevant heading(s).

Indicate the suggested revision.
State the rationale for the suggested revision.

tance of proper design factors, minimum or maxipmum
r"mnnc*!'nnc‘ and othar ]imifing critaria of wira rnll; or
chain and their fastenings, sheaves, sprockets, drums,
and similar equipment covered by the Standard, all of
which are closely connected with safety. Sizes, strengths,
and similar criteria are dependent on many different
factors, often varying with the installation and uses.
These factors depend on

(a) the condition of the equipment or material

(b) the loads
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(c) the acceleration or speed of the ropes, chains,
sheaves, sprockets, or drums

(d) the type of attachments

(e) the number, size, and arrangement of sheaves or
other parts

(f) environmental conditions causing corrosion or
wear

(g) many variables that must be considered in each in-
dividual case

The requirements and recommendations provided in
the volumes must be interpreted accordingly, and judg-
ment used in determining their application.

Xi
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ASME B30.20-2021 includes the following changes identified by a margin note, (21).
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9 20-1.3.4 Revised in its entirety
10 20-1.3.7 Added and subsequent paragraphs redesignated
11 20-1.3.8 Revised
11 20-1.3.9.2 Subparagraph (a) revised
16 20-2.3.1 Subparagraphs (b)(2)(-d) and (b)(3) revised
16 20-2.3.2 First paragraph-revised
16 20-2.3.3 Revised in its entirety
16 20-2.3.4 Revised invits entirety
17 20-2.3.7 Added-and subsequent paragraphs redesignated
17 20-2.3.8 Revised
17 20-2.3.9.2 Subparagraph (a) revised
23 20-3.3.1 Subparagraph (b)(3) revised
23 20-3.3.2 First paragraph revised
23 20-3.3.3 Revised in its entirety
23 20-3.3.4 Revised in its entirety
24 20-3.3.7 Added and subsequent paragraphs redesignated
24 20-3.3.8 Revised
30 20-4.3.1 Subparagraphs (b)(1)(-d) and (b)(2) revised
31 20-4.3(2 Revised in its entirety
31 20¢4:3.3 Revised in its entirety
31 20+~4.3.6 Added and subsequent paragraphs redesignated
32 20-4.3.7 Revised
36 20-531 Subparagrapihs (b)) Cd)yand (b)(2) Tevised
38 20-5.3.2 Revised in its entirety
38 20-5.3.3 Revised in its entirety
38 20-5.3.6 Revised
38 20-5.3.7 Added and subsequent paragraphs redesignated
47 20-6.3.1 Subparagraphs (b)(2)(-d) and (b)(3) revised
47 20-6.3.2 First paragraph revised
47 20-6.3.3 Revised in its entirety
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Chapter 20-0
Scope, Definitions, Personnel Competence, Translations, and
References

SECTION 20-0.1: SCOPE OF ASME B30.20

Vdlume B30.20 includes provisions that apply to the
marking, construction, installation, inspection, testing,
maintenance, and operation of below-the-hook lifting
devifes, other than components addressed by other
ASME B30 volumes or other standards, used for attaching
load§ to a hoist. The requirements in this Volume also
apply to clamps used for positioning and anchoring.
The Hevices are arranged in six chapters as follows:

Chagter 20-1: Structural and Mechanical Lifting

Devices
Chagter 20-2:
Chagter 20-3:

Vacuum Lifting Devices

Close Proximity Operated Lifting
Magnets

Chagter 20-4:
Chapter 20-5:
Chagter 20-6:

Remotely Operated Lifting Magnets
Scrap and Material-Handling Grapples
Clamps

SECTION 20-0.2: DEFINITIONS — GENERAL

abndrmal operating conditions: envirohmental conditions
that pre unfavorable, harmful, orldetrimental to or for the
operption of the equipment, Such as excessively high or
low gmbient temperatures)exposure to adverse weather,
corrpsive fumes, dustsladen or moisture-laden atmo-
sphefres, and hazardous*locations.

altergd: a physical change, addition, or deletion that modi-
fies the original design, or intended functioning, of the
equipment.

below-the-hook lifting device: a device used for attaching a
load[to'a hoist. The device may contain components such

lifting device: see below-the-hook lifting device.

maintenance parts: parts designated by the manpfacturer
that may be periodically replaced\as part of nornjal opera-
tion of the lifter.

modification: see altered,

normal operating conditions: conditions during yhich the
lifter is performing fiinctions within the scope of the
original design.

qualified per$an: a person who, by possession of a recog-
nized degreein an applicable field or certificate pf profes-
sionalstanding, or who, by extensive knowledge| training,
andexperience, has successfully demonstrated the ability
torsolve or resolve problems relating to the subjgct matter
and work.

rated load: the maximum load designated by the manu-
facturer for which the equipment is designed 4nd built.

repair: the process of reconditioning, renewal, of replace-
ment of parts, components, and/or subsystems tp a condi-
tion equal to the original manufacturer’s specificptions for
the purpose of ensuring performance in accordgnce with
the applicable requirements.

service class: lifter classification that establishes the allow-
able stress range for the specified fatigue life (load cycles).

severe service: service that involves normal pr heavy
service with abnormal operating conditions.

shall: a word indicating a requirement.
should: a word indicating a recommendation.

special or infrequent service: service that involves opera-
tion other than normal, heavy, or severe.

SECTION 20-0.3: DEFINITIONS FOR CHAPTER 20-1

as slings, hooks, and rigging hardware addressed by other
ASME B30 volumes or other standards, and is typically
referred to as a lifter.

design category: lifter classification that specifies the
design factor to be used to establish static stress limits
for the design.

hoist: amachinery unit that is used for lifting and lowering.

lifter: see below-the-hook lifting device.

heavy service: service that involves operation within the
rated load limit that exceeds the limits of normal service.

latch: a device for holding a lifter in the open or closed
position.

latch, automatic: a sequencing latch mechanism operated
by lifter motion.

lifting beam (spreading beam): a load-supporting lifter
[see Figure 20-1.1-1, illustration (a)].
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manipulating lifter: alifter that rotates the load about one
or more axes during the lifting process (see
Figure 20-1.1-2).

mechanical lifting device: a mechanism composed of two

or more rigid parts which move with respect to each other
for attaching a load to a hoisting device.

normal service:
Design Category A lifters (for ASME BTH-1): service that

i speration-with-varicussweichtswithin-the rated
involves pp a

vacuum manipulator: a vacuum lifter capable of reposi-
tioning the load while suspended.

vacuum pad: a device that applies a holding force on the
load by means of vacuum.

vacuum reservoir: the evacuated portion of the vacuum
system that functions to compensate for leakage into
the vacuum system or to provide a vacuum reserve in
the event of vacuum generator failure.

load limif with not more than four operations above 65%
of the rafed load limit per 24-hr period.
Design|Category B lifters (for ASME BTH-1): service that
involves pperation with various weights within the rated
load limif, averaging less than 65% of rated load limit.

structurd] lifting device: alifter consisting of an assembly of
rigid parf{s designed to hold and attach a load to a hoisting
device.

supporting lifter: a lifter that carries the load on rigid
projection(s) or bearing surface(s) [see Figure 20-1.1-3,
illustratigns (b), (c), (d), and (e)].

SECTION 20-0.4: DEFINITIONS FOR
CHAPTER 20-2

heavy senvice: service that involves operation within the
rated loaf limit that exceeds the limits of normal service.

horizontql surface lift: a condition where the surface to
which thg vacuum pad (or pads) is attached is in a hori-
zontal plane.

nonporoys material: a material that is not permeable_by
fluid/air.
normal service:

Design|Category A lifters (for ASME BTH-1): service that
involves pperation with various weightS within the rated
load limif with not more than four operations above 65%
of the rafed load limit per 24-hr (period.

Design|Category B lifters (for ASME BTH-1): service that
involves pperation with various weights within the rated
load limif, averaging lessythan 65% of rated load limit.

porous mputerial: a material that is permeable by fluid/air.

seal ring [(seal): that'part of the vacuum pad which forms
the seal df the vacuim chamber between the vacuum pad
body or yacuum lifting device and the attached material.

single-pab-mechanicalvacuumtifter—see-figure—20-2-1-1

vertical surjace lijt: a condition where the surtace to which
a vacuum pad is attached is in a vertical plane:

SECTION 20-0.5: DEFINITIONS FOR
CHAPTER 20-3

battery backup system: batteries used to guard aghinst
inadvertent load release due to,the loss of primary
power to the system.

battery-powered lifting electromagnet: a lifting mggnet
that requires continuous current supplied by a baftery
to maintain holding force [see Figure 20-3.1-1, illustration
(@l
breakaway forgevthe force required to detach a properly
engaged lifting magnet from a piece of ferromaghetic
materialkwhen the force is applied normal to the lifting
surface’of the magnet.

breakaway force test: a test that is carried ouf per
para. 20-3.3.9.2 in order to establish the rated breakaway
force.

close proximity operated lifting magnet: a lifting mdgnet
used in such a fashion that the operator manually posi-
tions the lifting magnet on the load, and manually gliides
the lifting magnet and load during a lift.

cold current: the current drawn by the lifting magnet when
its coil is at 68°F (20°C) and at rated voltage.

electrically controlled permanent lifting magnet: a lifting
magnet that derives holding force from permapnent
magnet material and requires electrical current dyiring
attachment or release. Also known as electro perm,
perm electro, or similar names [see Figure 20-3.1-1, |llus-
tration (b)].

externally powered lifting electromagnet: a lifting mggnet
suspended from a crane that requires power from an
external source.

illustration (b).
two-pad mechanical vacuum lifter: see Figure 20-2.1-1,
illustration (a).

vacuum: pressure less than ambient atmospheric pres-
sure.

vacuum lifter: a below-the-hook lifting device for lifting
and transporting loads using a holding force by means
of vacuum (see Figure 20-2.1-1).

general application lijting magnet: NItng magnets that are
intended by the manufacturer to be used on a number of
different geometrical shapes and do not fall under the
category of remotely operated lifting magnets.

heavy service: service that involves operation within the
rated load limit that exceeds the limits of normal service.
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internal control function indicator: an indicator which
shows that the permanent magnet material in one type
of electrically controlled permanent magnet has been
positioned internally to provide full magnetic attraction.

magnet duty cycle: the percentage of time an electro-
magnet can be energized (T.), relative to total cycle
time. Deenergized time equals T,. If not rated as contin-
uous, the magnet duty cycle rating includes information on
maximum continuous energized time and minimum

cold current: the current drawn by the lifting magnet when
its coil is at 68°F (20°C) and at rated voltage.

heavy service: service that involves operation within the
rated load limit that exceeds the limits of normal service.

magnet duty cycle: the percentage of time an electro-
magnet can be energized (T.), relative to total cycle
time. Deenergized time equals T,. If not rated as contin-
uous, the magnet duty cycle rating includes information on
ninimum

maximum—continuous—eneraized time and
=)

deenlergized time to prevent overheating.
T

T+ 1T

magnet duty cycle = X 100

EXAMIPLE: 3 min energized, 2 min deenergized equal

X 100 = 60%
3+2

manally controlled permanent lifting magnet: a lifting
maghet that derives holding force from permanent
maghet material and requires a manual effort during
perigd of attachment or release [see Figure 20-3.1-1, illus-
tratipn (c)].

normal service: service that involves operation with
varigus weights within the rated load limit, averaging
less than 65% of rated load with the magnet operating
at, of below, the rated duty cycle.

rated load: the maximum load that the lifting magnet'is
designated by the manufacturer to handle.

remqtely operated lifting magnet: a lifting. magnet that
does| not require the operator or other personnel to be
in close proximity to the lifting magnet or its load
whilg the lifting magnet is in use.

specified application breakaway(foice test: a test that is
carrjed out in accordance with instructions from the
manpfacturer of the lifting' magnet in order to establish
the gpplication breakaway)force.

specified application’lifting magnet: lifting magnets that
are designed for (ifting specified geometrical configura-
tion$ and weights of designated parts, identified by
part|number0r other controlled definition and used in
a controlled manner.

specified-application load: a load applied to the lifting

deenergized time to prevent overheating.

T,
K) 100
T+ T

magnet duty cycle =

EXAMPLE: 3 min energized, 2 mimdeeénergized equl

3
3 +72

X 100 = 60%

normal service:/Service that involves operatlion with
various weights within the rated load limit, qveraging
less than 65% of rated load with the magnet ¢perating
at, or heléw, the rated duty cycle over one shift (8 hr).

rated\load: the maximum load that the lifting magnet is
designated by the manufacturer to handle.

remotely operated lifting magnet: a lifting magnet that
does not require the operator or other personnel to be
in close proximity to the lifting magnet or] its load
while the lifting magnetis in use [see Figure 20-4J1-1, illus-
trations (a) and (b)].

SECTION 20-0.7: DEFINITIONS FOR
CHAPTER 20-5

heavy service: service that involves operation within the
rated capacity and load limit for
(a) one work shift per day working in material that will
not crush or deform as the grapple closes
(b) two or more work shifts per day working in mate-
rial that will crush or deform as the grapple closes

normal service: service that is limited to operation for a
period of one shift or less per day working within|the rated
load limit in material that will crush or deform as the
grapple closes.

rated volume capacity: the volume of scrap/matlerial that

magnet when it is used to handle a specified load.

SECTION 20-0.6: DEFINITIONS FOR
CHAPTER 20-4

close proximity operated lifting magnet: a lifting magnet
used in such a fashion that the operator manually posi-
tions the lifting magnet on the load, and manually guides
the lifting magnet and load during a lift.

can be handled with the grapple closed and the tine tips
touching. This is expressed in cubic yards or cubic meters.

tine: the hinged portion of the grapple that comes in
contact with or encompasses the load.
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SECTION 20-0.8: DEFINITIONS FOR

CHAPTER 20-6
friction-type pressure-gripping clamps: clamps that grip
the load without significant or harmful permanent defor-
mation of the load surface (see Figure 20-6.1-2).

heavy service: service that involves operation within the
rated load limit that exceeds the limits of normal service.

indentation-type pressure-gripping clamps: clamps that

(5) reflecting the level of sophistication of the
original document
(d) The finished translation shall be verified for compli-
ance with (c)(1) through (c)(5) by a qualified person
having an understanding of the technical content of
the subject matter.

20-0.10.2 Translation of Technical and Safety-
Related Information and Manual(s)

carry the load by applying force to indent the sides of
the load [(see Figure 20-6.1-3).

normal sgrvice:

Design|Category A lifters (for ASME BTH-1): service that
involves pperation with various weights within the rated
load limif with not more than four operations above 65%
of the rafed load limit per 24-hr period.

Design|Category B lifters (for ASME BTH-1): service that
involves pperation with various weights within the rated
load limif, averaging less than 65% of rated load limit.

SECTION 20-0.9: PERSONNEL COMPETENCE

Personys performing the functions identified in this
Volume $hall, through education, training, experience,
skill, and physical fitness, as necessary, be competent
and capaple to perform the functions as determined by
the emplpyer or employer’s representative.

SECTION 20-0.10: TRANSLATIONS

20-0.10{1 Technical and Safety-Related
Information

The manufacturer shall provide instructions
[manual(fs)] for the operation, inspection, testing, main-
tenance, pssembly, and disassembly of‘the equipment.

(a) The instructions shall be progided in a language
specified by the purchaser at the time of the initial
sale by the manufacturer.

(b) Pirtograms used tofdentify controls shall be
describefd in the instrucfions. The pictograms should
comply With ISO 7000, 4SO 7296, or other recognized
source, if previously defined.

(c) Translations of the original-language instructions
(if the mpnufacturer no longer exists, translation of the
instructions with the equipment is acceptable) shall

The entities responsible for the operation, use,lingpec-
tion, testing, and maintenance of the covered equipment
shall have the technical and safety-related’ information
available in a language that their employees can jread
and understand. The entities shall obtain a translation
of the original manufacturer’s writtensafety informption
and manuals from the manufacturéror from a translation
service provider if the manuals are not in a language
understood by their employees. The translatiqn(s)
shall meet the requirements of paras. 20-0.10.1(c) and
20-0.10.1(d).

SECTION 20-0.11: REFERENCES TO OTHER CQDES
AND STANDARDS

The félloewing is a list of publications referenced in} this
Volume:

ANSI Z535.4-2011, Product Safety Signs and Labels

Publisher: American National Standards Institute (ANSI),
25 West 43rd Street, New York, NY 10036
(www.ansi.org)

ASME B30.9-2014, Slings

ASME B30.10-2014, Hooks

ASME B30.26-2015, Rigging Hardware

ASME BTH-1-2017, Design of Below-the-Hook Liffting
Devices

Publisher: The American Society of Mechanical Engifjeers
(ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

ISO 7000-2012, Graphical symbols for use on equipjnent
— Registered symbols
[SO 7296-1991, Cranes — Graphical symbols — Part$ 1-3
Publisher: International Organization for Standardizftion
(ISO), Central Secretariat, Chemin de Blandonnet 8 [Case
Postale 401, 1214 Vernier, Geneva, Switzerfland

meet priofessional translation industry standards
which include, but are not limited to, the following:

(1) translating the complete paragraph message,
instead of word by word

(2) ensuring grammatical accuracy

(3) preserving the source document content without
omitting or expanding the text

(4) translating the terminology accurately

(www.iso.org)

NFPA 70, National Electrical Code

Publisher: National Fire Protection Association (NFPA), 1
Batterymarch Park, Quincy, MA 02169-7471
(www.nfpa.org)
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Chapter 20-1
Structural and Mechanical Lifting Devices

SECTION 20-1.1: SCOPE

CHapter 20-1 applies to the classification, marking,
congtruction, installation, inspection, testing, mainte-
nange, and operation of structural and mechanical
lifting devices. Structural and mechanical lifters/lifting
devifes are categorized as load-supporting lifters, and
include a positive connection to the load or other compo-
nent| (see Figures 20-1.1-1 through 20-1.1-3). Structural
and mechanical lifting devices frequently contain compo-
nentp within the scope of Chapters 20-2 through 20-6 for
load|attachment.

SECT'ION 20-1.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-1.2.1 Marking

(a) Rated Load. The rated load of the lifting device shall
be l¢gibly marked on its main structure or on a tag
attaghed to its main structure where it is visible. If the
liftinjg device is made up of several lifters, each detachable
from the group, these lifters shall also be marked with
their| individual rated loads.

(b)) Identification. Structural and mechanical lifting
devifes shall be marked with, butenot limited to, the
followving information:

(1) manufacturer’s name and contact information
(2) serial number (unique)unit identifier)

(3) lifter weight, if over/100 Ib (45 kg)

(4) cold current (amps) (when applicable)

(5) rated voltage (when applicable)

(6) rated loddas described in (a)]

(7) ASME<BTH-1 Design Category

(8) ASME BTH-1 Service Class

(c) Repaired or Altered Lifters. Repaired or altered
struftural and mechanical lifters shall be provided

(8) ASME BTH-1 Service Class (if altered)
This requirement is not applicable to répaifs limited to
replacement of maintenance parts.
(d) Product Safety Labels
(1) Where size and shape_éf‘the lifter allqw, lifters
shall have labels affixed to them.in/a readable pos]tion, that
include the appropriate signal’word, according to ANSI
7535.4-2011, to bring theMabel to the attentipn of the
operator. The label should include cautionary [language
identifying hazardsy/methods for accident prevention,
and refer to instruction manuals for additional|informa-
tion.
(2) Where size or shape of the lifter prolibits the
inclusion®of all or any such markings, a label shall be
affixed; referring the user to consult the manufacturer’s
instruction manual for product safety informatjion.
(e) Operating Controls. Each control shall He clearly
marked describing resulting motion or functipn of the
lifter.

20-1.2.2 Construction

The manufacturer shall verify that structural and
mechanical lifting devices are designed in acfordance
with ASME BTH-1.

Structural and mechanical lifting devices|shall be
designed to ASME BTH-1 Design Category B (static
strength criteria) and the proper Service Clasg (fatigue
life criteria) selected for its number of loaf cycles,
unless a qualified person representing th¢ owner,
purchaser, or user of the lifting device deternjines and
can demonstrate that ASME BTH-1 Design Cqtegory A
is appropriate.

Design Category A shall only be designated when the
magnitude and variation of loads applied to fhe lifter
are predictable and do not exceed the rated |capacity,
where the loading and environmental conditions|are accu-

with Tdemntificatton dfspiaying, but not mited 1o, te
following information:

(1) name and contact information of the repairer or
alterer

(2) repairer’s or alterer’s unit identification

(3) lifter weight (if altered)

(4) cold current (amps) (if altered)

(5) rated voltage (if altered)

(6) rated load (if altered) [as described in (a)]

(7) ASME BTH-1 Design Category (if altered)

rately defined, service is not severe, and the anticipated
number of load cycles does not exceed Service Class 0.

(a) Welding. Welding shall be in accordance with ASME
BTH-1, para. 1-4.6.

(b) Guards for Moving Parts. Exposed moving parts,
such as, but not limited to, gearing, projecting shafts,
and chain drives that constitute a hazard under normal
operating conditions, should be guarded.
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Figure 20-1.1-1 Structural Lifters

f
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(a) Spreader Beam

(c) Balanced Pallet Lifter

(b) Adjustable Spreader Bar

NG

(d) Balanced “C” Lifter



https://asmenormdoc.com/api2/?name=ASME B30.20 2021.pdf

ASME B30.20-2021

Figure 20-1.1-2 Mechanical Lifters

(a) Container Lifter (b) Drum-Turning Lifter
(Supports Ribs of Drum)

(c) Telescoping-Sheet Lifter (d) Telescoping Coil Grab (e) Power Rotator
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Figure 20-1.1-3 Mechanical Supporting Lifters

(a) Lifting Beam (b) Parallel Coil Grab
(Reeved Into Hoist Ropes)

a X
1)

(c) Simple Sheet Lifter

(e) Rack Lifter
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(c) Electrical Equipment. External power supply, elec-
trical equipment, and wiring for below-the-hook lifters
shall be in accordance with ASME BTH-1.

(d) Alterations. Structural and mechanical lifters may
be altered or rerated, provided such alterations are
analyzed and approved by the equipment manufacturer
oraqualified person. Arerated lifter, or one whose compo-
nents have been altered, shall conform to para. 20-1.2.2
and be tested according to para. 20-1.3.9. The new rated

(2) Frequent Inspection. Visual examinations by the
operator or other designated persons with records not
required.

(-a) normal service — monthly

(-b) heavy service — weekly to monthly

(-c) severe service — daily to weekly

(-d) special or infrequent service — as recom-
mended by a qualified person

(3) Periodic Inspection. Documented visual inspec-

load Fhall be displayed in accordance with para. 20-1.2.1.

(e] Slings. When employed, slings shall meet the re-
quir¢ments of ASME B30.9.

(f) Hooks. When employed, hooks shall meet the re-
quir¢ments of ASME B30.10.

(g9) Rigging Hardware. When employed, rigging hard-
warg shall meet the requirements of ASME B30.26.

20-1.2.3 Installation

(a) The lifter shall be installed in accordance with the
manpfacturer’s instructions.

(b} The installer shall check for correct rotation of all
motqrs.

SECTION 20-1.3: INSPECTION, TESTING, AND
MAINTENANCE

20-1.3.1 Inspection Classification

General. All inspections shall be performed by a desig<
nateql person. Any deficiencies identified shall be exam-
inedfand a determination made by a qualified persou-as to
whether they constitute a hazard, and if so, what addi-
tiongl steps need to be taken to address the.hazard.

Ingpection of slings (ASME B30.9), hooks (ASME
B30J10), rigging hardware (ASME.B30.26), or other
specjal devices shall comply with the)inspection require-
menfs in the applicable volume!

(a) Initial Inspection

1) New and reinstalled lifters shall be inspected
priof to initial use to verify compliance with applicable
provjisions of this Volume.
(2) Altered orrepaired lifters shall be inspected. The
inspgction may:be Timited to the components affected by
the alteratignor repair, as determined by a qualified
perspn.

(b) Inspection Intervals. Inspection procedure for lifters

tion of apparent external conditions to prqvide the
basis for a continuing evaluation.
(-a) normal service for equipment’in|place —
yearly
(-b) heavy service — semiannually
(-c) severe service — quarterly
(-d) special or infrequent service — as recom-
mended by a qualified petsonl before the firs] such lift
and as directed by the qualified person for any supsequent
lifts

20-1.3.2 Every-Lift Inspection

Structupal'and mechanical lifting devices|shall be
inspected/by the operator before and/or during every
lift for'any deficiencies as specifically indicated, including

(aj>surface of the load for debris

(b) condition and operation of the controls

(c) condition and operation of the indicators and
meters when installed

20-1.3.3 Frequent Inspection (See Also
Table 20-1.3.3-1)

Lifting devices shall be inspected at intervals gs defined
in para. 20-1.3.1(b)(2). Conditions such as thosg¢ listed in
para. 20-1.3.7, or any other condition that may copstitute a
hazard, shall cause the lifter to be removed from fervice. A
qualified person shall determine whether any deficiency
constitutes a hazard, requires a repair, requires disas-
sembly for further inspection, or will requjre more
frequent inspection. The lifter shall not be refurned to
service until approved by a qualified person

(a) structural members for deformation, cgracks, or
excessive wear on any part of the lifter

(b) loose or missing guards, fasteners, covers| stops, or
nameplates

(c) all functional operating mechanisms and qutomatic

inr
tions based upon the intervals at which inspection should
be performed. The intervals, in turn, are dependent upon
the critical components of the lifters and the degree of
their exposure to wear, deterioration, or malfunction.
The three general classifications are herein designated
as every lift, frequent, and periodic, with respective inter-
vals between inspections as defined below.

(1) Every Lift Inspection. Visual examination by the
operator before and during each lift made by the lifter.

1 : CON IR DU BT TS A | e
Uldl STIVILT IS UIVIUTU U LT TC gCIITL A LldSS1IIta™

hold-and-release mechanisms for micar‘}'ncfmn hts inter-

fering with operation
(d) missing or illegible operating control markings

20-1.3.4 Periodic Inspection (See Also
Table 20-1.3.3-1)

Complete inspection of lifting devices shall be
performed at intervals as defined in
para. 20-1.3.1(b)(3). Conditions such as those listed in
para. 20-1.3.7, or any other condition that may constitute

(21)
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Table 20-1.3.3-1 Minimum Inspection for Below-the-Hook Lifting Devices

Normal Service Heavy Service Severe Service
Visual,
Visual, Record Weekly to Record Visual, Daily Record
Monthly Yearly Monthly Semiannually | to Weekly  Quarterly
Item [Note (1)] [Note (2)] [Note (1)] [Note (3)] [Note (3)] [Note (3)]
Frequent inspection (refer to para. 20-1.3.3) — X X X
structural deformation, cracks, or excessive wear
of any part of the lifter
Loose or nfiSSMg guards, fasteners, covers, Stops, or X X X
nameplajtes
All functiohal operating mechanisms and automatic X X X
hold-and-release mechanisms for misadjustments
interferihg with operation
Periodic ingpection (refer to para. 20-1.3.4) — loose X X
bolts or [fasteners
Cracked o1l worn gears, pulleys, sheaves, sprockets, X X
bearingg drive chains, and belts
Excessive yvear of linkages and other mechanical X X
parts
Excessive year at hoist hooking points and load X X

support [clevises, or pins

NOTES:
(1) By opgrator or designated person with records not required.

(2) Visualfinspection by designated person making records of apparent external conditions to provide the basis for a continuing evalyation.

(3) As in Note (2), unless external conditions indicate that disassembly should be dore to permit detailed inspection.

a hazard,|shall cause the lifter to be removed from service.
A qualifigd person shall determine whether any deficiency
constitutes a hazard, requires repair, requires disas-
sembly for further inspection, or will require moxre
frequent|inspection. The lifter shall not be returped to
service until approved by a qualified person. The\inspec-
tion shal] be based on the manufacturer’s instructions,
para. 20{1.3.7, or the recommendations_of a qualified
person.

20-1.3.5 Lifting Devices Not in Regular Use

Alifter|that has been idle foraperiod of 1 month to 1 yr
shall be igspected in accordanceé with para. 20-1.3.3 before
being pldced in service{ A-lifter that has been idle for a
period of 1 yr or maore_shall be inspected in accordance
with parg. 20-1.34 before being returned to service.

20-1.3.6

Dated
such as those listed in para. 20-1.3.4. Records should be
available for each periodic inspection and when the lifter
is either altered or repaired.

Inspection Records

20-1.3.7 Removal Criteria

A structural and mechanical lifting device shall be
removed from service if any conditions (if applicable)
such as the following are present (limits established by
the manufacturer or qualified person) and would

result in unsafe performance. A structural and mechanical
lifting device shall only be returned to service yhen
approved by a qualified person:
(a) deformation, cracks, or wear
(b) loose or missing guards, fasteners, covers, stops, or
nameplates
(c) excessive pitting or corrosion
(d) excessive nicks or gouges
(e) indications of heat damage
(f) unauthorized welds or modifications
(g) unauthorized replacement components
(h) improper assembly or function
(i) impaired, seized, or bound moving parts
(j) supporting surfaces
(1) contamination
(2) excessive surface wear
(3) lack of integrity of the supporting surface rhate-
rial

(4) lack of bond between supporting surface rhate-

(k) damaged, distorted, or worn threads including
foreign material on the threads

() missing, damaged, or unreadable gauges if so
equipped

(m) missing or illegible operating control markings or
product safety labels

(n) other conditions, including visible damage, that
cause doubt as to continued safe use
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20-1.3.8 Repairs

Deficiences disclosed by the inspection requirements of
Section 20-1.3 shall be corrected according to the proce-
dures outlined in para. 20-1.3.10 before operation of the
lifter is resumed, unless a qualified person determines the
deficiency does not constitute a hazard. Repairs of slings
(ASME B30.9), hooks (ASME B30.10), rigging hardware
(ASME B3O 26) or other speCIal dev1ces shall comply

.3.9 Testing
-1.3.9.1 Operational Tests

1) Moving Parts. Lifters with moving parts shall be
dd to determine that the lifter operates in accordance

Altered or repaired lifters shall be tested by a qual-
person, or a designated person under the direction of
anufacturer or a qualified person. This test may be

(a) Prior to initial use,@l new, altered, or repaired
liftihg devices should be tested and inspected. If
perfoprmed, tests shall.be done under the direction of
the manufacturer-of™a qualified person and a written
report be furnished by such a person, confirming the
load| rating<of the lifter. Test loads shall be 125%
+5%]/-0%of the rated load unless otherwise recommend-
ed by the‘manufacturer or a qualified person. Test reports
shoulld be available.

(c) Tests ofaltered or repaired lifters may be limited to
the components affected by the alteration or repair, as
determined by a qualified person with guidance from
the manufacturer.

20-1.3.10 Maintenance

(a) Maintenance Program. A maintenance program
shall be establlshed and be based on recommendations
qualified person
determines it is appropriate, the program should also
include that individual’s additional recommendations
based on a review of the lifter applicationiand operations.

(b) Maintenance Procedure

(1) Before adjustments and repairs are started on a
lifter, the following precautionS-shall be taken:
(-a) All sources of power shall be disc
locked out, and tagged “Qut of Service.”
(-b) A lifter remoyed from service for repair shall
be tagged “Out of Service.”
(-c) Relieve fluid pressure from all circujts before
loosening or removing fluid power components.
(2) Only ‘designated persons shall perforim adjust-
ments, répaits, and tests when required.
(3)>Replacement parts shall be at least eqtial to the
original manufacturer’s specifications.
(4) After adjustments and repairs have been made,
the lifter shall not be returned to service until itthas been
inspected according to para. 20-1.3.4.
(5) Dated records of repairs and repldcements
should be made.

nnected,

SECTION 20-1.4: OPERATION
20-1.4.1 Operators

Below-the-hooklifting devices shall be operate
trained, designated persons.

d only by

20-1.4.2 Qualifications

Qualifications for operators of below-the-hopk lifting
devices are as follows:
(a) The operator shall be instructed in the yse of the
device by a designated person. Instructiong should
include, but not be limited to, the following:
(1) application of the lifter to the load and
handling device, and adjustments, if any, that

material-
dapt the

(b) The load test, if made, shall consist of the following
operations as a minimum requirement:

(1) Hoist the test load a sufficient distance to ensure
the load is supported by the lifter, or apply the required
load if the test is made using a testing machine.

(2) Afterthe testloadis released, visually inspect the
lifter for deformation, cracks, or other defects.

11

lifter to various sizes or kinds of loads

(2) instructions in any special operations or precau-
tions

(3) the manufacturer’s suggested operating proce-
dures

(4) condition of the load itself required for operation
of the lifter, such as, but not limited to, balance, surface
cleanliness, flatness, bending, and load thickness

(5) storage of the lifter to protect it from damage
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(6) not exceeding the rated load of the lifting device
nor the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, and rigging

(7) the proper attachment of adapters to lifting
device for special load handling

(b) The operator shall demonstrate the ability to
operate the lifter as instructed before assuming respon-
sibility for using the lifter.

(c) The operator shall demonstrate an understanding

(i) determining if additional regulations are applicable
to lifting device operations.

(j) ensuring that conditions that may adversely affect
lifting device operations are addressed. Such conditions
include, but are not limited to, the following:

(1) wind velocity or gusting winds
(2) precipitation

(3) fog

(4) extreme temperatures

of standdrd hand signals when applicable.

20-1.4.3

While the organizational structure of various projects
may differ, the following roles are described here for
purposeq of delineating responsibilities. All responsibil-
ities liste below shall be assigned in the work site organ-
ization. (A single individual may perform one or more of
these roles.)

Responsibilities

operator] directly controls the lifting device’s functions.

owner: hi
lease or

s custodial control of a lifting device by virtue of
bwnership.

These
persons ¢
in use.

20-1.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of the lifting device owner
shall include the following:

(a) previding a lifting device, and all necessary compo-
nents specified by the manufacturer, that meets the re-
quiremepts of Sections 20-1.2 and 20-1.3 as.well as
specific jpb requirements.

(b) previding all applicable operating instructions.

(c) providing field assembly, and disassembly (if appli-
cable), dperation and maintenance.information, and
warning [decals and placards installed’as prescribed by
the lifting device manufacturer,

(d) establishing an inspeection, testing, and mainte-
nance prpgram in accordangévwith Section 20-1.3.

(e) usingdesignated personnel to perform the required
maintendnce, repair, and inspections.

(f) enguring that<the lifting device is in proper oper-
ating conpdition‘pfior to initial use at the work site by
the folloyving:

(1) [verifying that all inspections have been

persons and roles may or may not match the
nd roles associated with the hoisting equipment

(5] ighting

(k) addressing safety concerns raised by thergopefator
or other personnel and being responsible if he'and a fjual-
ified person decide to overrule those concernsand difects
lifting device operations to continue. (In-all caseg, the
manufacturer’s criteria for safe operation and the require-
ments of this Volume shall be followed.)

The
sted
for
rect
the

20-1.4.3.2 Responsibilities of Operators.
operator shall be responsible for the following 1
items. The operator sshall not be responsible
hazards or conditions that are not under his d
control and that adversely affect operation o
lifting device. Whenever the operator has doubt as to
the safety of ifting device operations, the opegator
shall place.the load in a safe condition and stop the
lifting dévice’s functions in a controlled manner. Uge of
the lifting device shall resume only after safety congerns
have-been addressed or the continuation of lifting device
operations is directed by the owner.

The operator’s responsibilities shall includg
following:

(a) reviewing the requirements for the lifting d
with the owner before operations.

(b) knowing what types of site conditions cpuld
adversely affect the operation of the lifting devicq and
consulting with the owner concerning the possible pres-
ence of those conditions.

(c) understanding and applying the informdtion
contained in the lifting device manufacturer’s operpting
manual.

(d) understanding the lifting device’s functionq and
limitations as well as its particular operating character-
istics.

(e) ensuring an inspection is performed prior to gvery
lift as specified in para. 20-1.3.2.

(f) promptly reporting the need for any adjustmer
repairs to a designated person.

the

pvice

tsor

performed as required by section 20-1.3

(2) verifying that the lifting device has the necessary
lifting capacity to perform the proposed lifting operations
in the planned configuration

(g) using operators that meet the requirements of
para. 20-1.4.2.

(h) ensuring that all personnel involved in mainte-
nance, repair, assembly, disassembly, and inspection
are aware of their responsibilities, assigned duties, and
the associated hazards.

12

(g) following applicable lock out/tag out procedures.

(h) not operating the lifting device when physically or
mentally unfit.

(i) ensuring that all controls are in the off or neutral
position and that all personnel are in the clear before ener-
gizing the lifting device.

(j) not engaging in any practice that will divert his
attention while operating the lifting device.
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(k) testing the lifting device function controls that will
be used and operating the lifting device only if those func-
tion controls respond properly.

(1) operating the lifting device’s functions, under
normal operating conditions, in a smooth and controlled
manner.

(m) knowing and following the procedures specified by
the manufacturer or approved by a qualified person, for
assembly, disassembly, setting up, and reeving/rigging of

(g) Care should be taken to make certain the load is
correctly distributed for the lifter being used.

(h) The temperature of the load should not exceed the
maximum allowable limits of the lifter.

(i) Verify that the load is well secured and properly
balanced in the lifting device when it is initially lifted.

(j) Do not allow load or lifter to come into contact with
any obstruction.

(k) The operator shall ensure that the lifting device is

the Iffting device.

(n} considering all factors known that might affect the
liftinjg device capacity and informing the owner of the need
to mpke appropriate adjustments.

(o) understanding basic load attachment procedures.

(p) responding only to instructions from designated
perspns. However, the operator shall obey a stop order
at all times, no matter who gives it.

(q) ensuring that all personnel shall stay clear of the
load

20-1

(a
follo

.4.4 Lifting Device Operating Practices

Lifting devices shall be operated only by the

ving qualified personnel:

1) designated persons

2) trainees under the supervision of a designated
bn, the number of trainees permitted to be supervised
by a pingle designated person, the physical location of the
designated person while supervising, and the type of
communication required between the designated
perspn and the trainee shall be determined by a qualified
perspn

3) maintenance and test personnel, whewit is nec-
y in the performance of their duties

4) inspectors (lifting devices)

(b} Ensure the weight of the loadand its approximate
center of gravity have been obtained; provided, or calcu-
lated.

(c] The lifting device shallnet be loaded in excess of its
rated load or handle anydoadfor which it is not designed.

(d} Properly attaching'the lifting device to the hook,
shackle, or other load-handling device.

(e] The lifter shall be applied to the load in accordance
with|the instruetion manual.

(f)| Befarelifting, the operator shall make sure thatlifter
ropep orchains are not kinked and that multiple part lines
are not/twisted around each other.

pers

essa

adequately protected Irom damage during use

(1) The lifter shall not be used for side pulls
the load unless specifically authorized\by a
person.

(m) The operator shall land any attached load
the lifter before leaving the liftihg device. The
shall not leave suspended loads-unattended.

(n) The operator shall not ride or allow othefs to ride
loads or the lifting device:

(o) The operation 6fthe lifter shall be observed during
use. Any deficiency observed shall be examined by a desig-
nated person. If(the deficiency constitutes a hgzard, the
lifter shall bésemoved from service and taggefd “Out of
Service.” Any indication of a hazardous condition shall
be repoerted to a qualified person for evaluation.

(p) Loads shall be guided in such a manner a$ to avoid
endangering hands or other body parts as the load is
moved, or if it drops.

br sliding
qualified

hnd store
operator

20-1.4.5 Miscellaneous Operating Practides

(a) An operator shall not use a lifting devige that is
tagged “Out of Service” or otherwise desighated as
nonfunctioning.

(b) “Out of Service” tags on lifting devices shhll not be
removed without the approval of the person pla¢ing them
or a designated person.

(c) The lifter, when not in use, should be stored at an
assigned location.

(d) Caution should be taken that operating mgrkings or
tags shall not be removed or defaced. Missing of illegible
markings or tags shall be replaced.

SECTION 20-1.5: INSTRUCTION MANUAL$

Operating instructions and maintenance and parts
information shall be furnished by the manufacfurer.

13
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Chapter 20-2
Vacuum Lifting Devices

SECTIOIlI 20-2.1: SCOPE

Chaptgr 20-2 applies to the marking, construction,
installatipn, inspection, testing, maintenance, and opera-
tion of vdcuum below-the-hook lifting devices. The provi-
sions of Chapter 20-2 apply to all power-operated and
mechanigally operated vacuum lifting and manipulating
devices, fexcept those vacuum lifting devices handling
porous npaterials that require special design considera-
tions (seg Figure 20-2.1-1).

SECTION 20-2.2: MARKING, CONSTRUCTION, AND

INSTALLATION

20-2.2.1 Marking

(a) Rdfted Load. The rated load of the lifter and each pad
shall be legibly marked on its main structure or on a tag
attached|to its main structure where it is visible. This
marking fhall refer to the instruction manual for informa-
tion relating to decreases in rating due to additional
considergtions.

(b) Identification. Vacuum lifting devices shall be
marked with, but notlimited to, the following information:

(1) manufacturer’s name and contact information

(2) serial number (unique unit identifier)

(3) lifter weight

(4) glectrical power requirements{when applicable)

(5) pressure and volume of conipressed air required
(when applicable)

(6) rated load [as deséribed in (a)]

(7) ASME BTH-1 Désign Category

(8) ASME BTH-1(Service Class

(c) Repaired orAltered Lifters. Repaired or altered
vacuum lifting devices shall be provided with identifica-
tion displaying,but not limited to, the following informa-
tion:

This requirement is not applicable to repairs limited to
replacement of maintenance parts.
(d) Product Safety Labels
(1) Where size and shape of the lifter allow, lifters
shall have labels affixed to them in a readable position} that
include the appropriate signal word, according to ANSI
7535.4-2011, to bring the label to the attention of the
operator. The label should.inclide cautionary language
identifying hazards, metheds for accident prevention,
and refer to instruction ‘manuals for additional infofma-
tion.
(2) Where size or shape of lifter prohibits the ipclu-
sion of all or ,ahy/such markings, a label shall be affixed,
referring the Gser to consult the manufacturer’s insgruc-
tion manual*for product safety information.
(e) Bperating Controls
(1) If the vacuum lifting device has manual shjutoff
valves that control pads or groups of pads, the valvesjshall
be marked to show operating position. Should|this
marking be some type of coding, then a label or tag
shall be attached at or near the valve that explains
such markings.
(2) Each control shall be clearly marked descr|bing
resulting motion or function of the lifter.

20-2.2.2 Construction

(a) Vacuum Lifter Design. The manufacturer shall ferify
that vacuum lifting devices are designed by or undey the
supervision of a qualified person. The design shall pe in
accordance with ASME BTH-1.

(b) Welding. Welding shall be in accordance with ASME
BTH-1, para. 1-4.6.

(c) Electrical Equipment. External power supply, [elec-
trical equipment, and wiring for below-the-hook lifters
shall be in accordance with ASME BTH-1.

(d) Alterations. Vacuum lifters may be alterdd or

(1) mare and contact IMfoTrMation of Te Tepalrer or
alterer

(2) repairer’s or alterer’s unit identification

(3) lifter weight (if altered)

(4) electrical power requirements (if altered)

(5) pressure and volume of compressed air required
(if altered)

(6) rated load (if altered) [as described in (a)]

(7) ASME BTH-1 Design Category (if altered)

(8) ASME BTH-1 Service Class (if altered)

rerated, provided such alterations are analyzed and
approved by the equipment manufacturer or a qualified
person. A rerated lifter or one whose components have
been altered shall conform to this paragraph and be
tested according to para. 20-2.3.9. The new rated load
shall be displayed in accordance with para. 20-2.2.1(a).

(e) Slings. When employed, slings shall meet the re-
quirements of ASME B30.9.

(f) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10.
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Figure 20-2.1-1 Vacuum Lifters

(d) Four-Pad Powered Vacuum Lifter (e) Four-Pad Powered Vacuum Lifter
Manipulator

15


https://asmenormdoc.com/api2/?name=ASME B30.20 2021.pdf

(21)

ASME B30.20-2021

(g9) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26.

20-2.2.3 Installation

(a) The vacuum lifting device shall be assembled and
installed in accordance with the manufacturer’s instruc-
tions.

(b) The installer shall ensure that the power supply is
the same_as that shown on the nameplate.

(c) The electrical power supply to the vacuum lifter
shall be donnected to the line side of the crane disconnect
or to an jndependent circuit.

(d) Thee installer shall check for correct rotation of all
motors.

(e) Prlor to initial use, the lifter shall be tested per
para. 2042.3.9.

(f) Oprating instructions, maintenance, and parts
informatjon shall be furnished by the manufacturer.

(g) External power supply and electrical equipment for
below-the-hook lifters shall comply with NFPA 70.

SECTION 20-2.3: INSPECTION, TESTING, AND
MAINTENANCE

20-2.3.

Generdl. All inspections shall be performed by a desig-
nated pefson. Any deficiencies identified shall be exam-
ined and p determination made by a qualified person as to
whether [they constitute a hazard, and, if so, what addj-
tional stgps need to be taken to address the hazard.

Inspeqtion of slings (ASME B30.9), hooks, (ASME
B30.10), rigging hardware (ASME B30.26),0ox other
special dg¢vices shall comply with the inspectionrrequire-
ments in|the applicable volume.

(a) Initial Inspection

(1) New and reinstalled vacuum lifters shall be
inspected prior to initial use to_verify compliance with
applicable provisions of this Velume.

(2) [Altered or repaired/vacuum lifters shall be
inspected. The inspection miay be limited to the compo-
nents aff¢cted by the alteration or repair, as determined by
a qualifigd person.

(b) Inkpectiondntervals. Inspection procedure for
vacuum lifting devices in regular service is divided into
three geheral-Classifications, based upon the intervals
at which'irspectio e—rte -
in turn, are dependent upon the nature of the critical
components of the vacuum lifting device and the
degree of their exposure to wear, deterioration, or
malfunction. The three general classifications are desig-
nated as every lift, frequent, and periodic, with respective
intervals between inspections as defined below.

(1) Every Lift Inspection. Visual examination by the
operator before and during each lift made by the vacuum
lifting device.

Inspection Classification

16

(2) Frequent Inspection. Visual examinations by the
operator or other designated persons with records not
required.

(-a) normal service — monthly

(-b) heavy service — weekly to monthly

(-c) severe service — daily to weekly

(-d) special or infrequent service — as recom-
mended by a qualified person

(3) Periodic Inspection. Documented visual inspec-

Ton ol apparent external conditions to providg the
basis for a continuing evaluation.

(-a) normal service for equipment-injplage —
yearly

(-b) heavy service — semiannually

(-c) severe service — quartefly,

(-d) special or infrequent)service — as refom-
mended by a qualified person,before the first lif§ and

as directed by the qualified person for any subsequent lifts

20-2.3.2 Every Lift Inspection

pfore
cally

Vacuum lifters shall-be inspected by the operator b
and/or during every lift for any deficiencies as specifi
indicated, in€luding

(a) surface of the load for debris

(b) seal-of the vacuum pad for debris

(c)-eondition and operation of the controls

(d)> condition and operation of the indicators, mgters,
afid pumps when installed

20-2.3.3 Frequent Inspection

Vacuum lifters shall be inspected at intervals as defined
in para. 20-2.3.1(b)(2). Conditions such as those listpd in
para.20-2.3.7, or any other condition that may constitjute a
hazard, shall cause the vacuum lifted to be removed from
service. A qualified person shall determine whether any
deficiency constitutes a hazard, requires a repair, reqires
disassembly for further inspection, or will require more
frequent inspection. The lifter shall not be returng¢d to
service until approved by a qualified person.

20-2.3.4 Periodic Inspection

Complete inspections of the vacuum lifting deviceshall
be performed at intervals as defined in
para. 20-2.3.1(b)(3). Conditions such as those list¢d in
para. 20-2.3.7, or any other condition that may consffitute
; oved from
service. A qualified person shall determine whether any
deficiency constitutes a hazard, requires repair, requires
disassembly for further inspection, or will require more
frequent inspection. The vacuum lifter shall not be
returned to service until approved by a qualified
person. The inspection shall be based on the manufac-
turer’s instructions, para. 20-2.3.7, or the recommenda-
tion of a qualified person.

dl'( dUSC c vVdCUU O D€
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20-2.3.5 Vacuum Lifters Not in Regular Use

Avacuum lifter thathas been idle for a period of 1 month
to 1 yrshall be inspected in accordance with para. 20-2.3.3
before being placed in service. A vacuum lifter that has
been idle for a period of 1 yr or more shall be inspected
in accordance with para. 20-2.3.4 before being returned to
service.

20-2.3.6 Inspection Records

20-2.3.8 Repairs

Deficiencies disclosed by the inspection requirements
of Section 20-2.3 shall be corrected according to the proce-
dures outlined in para. 20-2.3.10 before operation of the
vacuum lifter is resumed, unless a qualified person deter-
mines the deficiency does not constitute a hazard. Repairs
of slings (ASME B30.9), hooks (ASME B30.10), rigging
hardware (ASME B30.26), or other special devices

shall r‘nmp]y with Yﬂp:‘i?‘ 'r'an‘nirpmanfc inthe ppl]cable

D4ted inspection reports shall be made on critical items
such|as those listed in para. 20-2.3.4. Records should be
available for each periodic inspection and when the
vacupm lifter is either altered or repaired.

20-2
A

.3.7 Removal Criteria

Facuum lifter shall be removed from service if condi-
tiong (if applicable) such as the following are present
(lim]ts established by the manufacturer or qualified
persjon) and shall only be returned to service when
apprpved by a qualified person:

(a) deformation, cracks, or wear

(b} loose or missing guards, fasteners, covers, stops, or
nameplates

(c] excessive pitting or corrosion

(d) excessive nicks or gouges

(e] indications of heat damage

(f)} unauthorized welds or modifications

(g) unauthorized replacement components

(h) improper assembly or function
(i)| impaired, seized, or bound moving parts

(j)| vacuum leaks greater than manufacturef specifica-
tion [[see para. 20-2.3.9.1(c)]

(k) vacuum pads
(1) contamination
(2) excessive surface wear
(3) lack of integrity of the seal material
(4) reduced coefficient-ofAriction
()| damaged or distorted-pins
(M) vacuum hoses.and+fittings
(1) loose or disScennected hoses
(2) kinked,.¢ollapsed, or damaged hoses
(3) dirty ot missing filters

(n) deformed, broken, or missing components

(o) missing or illegible operation control markings or
productsafety labels

volumes or standards.

20-2.3.9 Testing
20-2.3.9.1 Operational Tests

(a) New and reinstalled lifting-devices shall pe tested
by, or under the direction of‘the manufacturer ¢r a qual-
ified person prior to initigldise to verify compliance with
applicable provisions.of-this Volume, including, but not
limited to, the following:
(1) moving parts
(2) latches
(3) stops
(4) dimit switches
(5)>control devices
(6) vacuum pad seals
(7) vacuum lines
(b) Altered or repaired lifting devices shall be|tested by
a qualified person, or a designated person under the direc-
tion of the manufacturer or a qualified person.|This test
may be limited to the components affected by the altera-
tion or repair, as determined by a qualified pefson with
guidance from the manufacturer.
(c) The seals and connections shall be tested|for leaks
by attaching a smooth, nonporous, clean materjial to the
vacuum pad or pads and then stopping the vacuum source.
Vacuum level in the system shall not decrease|by more
than the manufacturer’s specified rate.
(d) All indicator lights, gauges, horns, bells, |pointers,
and other warning devices and vacuum level indicators
shall be tested by the same method as in para. 2|0-2.3.9.2.
(e) Dated reports of all operational tests shall be filed.

20-2.3.9.2 Load Test

(a) Prior to initial use, all new, altered, or|repaired
vacuum lifting devices shall be load tested and Jnspected
by a qualified person, or a designated person under the

(p) other conditions, including visible damage, that
cause doubt as to continued safe use

(q) inability to achieve designated minimum vacuum
level

(r) incorrectoperation or function of any controls, indi-
cators, or warning devices

17

direction of the manufacturer or a qualified person. A
written report shall be prepared by the qualified
person and placed on file, confirming the load rating of
the vacuum lifting device. Test loads shall not be more
than 125% +5%/-0% of the rated load of the system,
unless otherwise recommended by the manufacturer
or a qualified person.

(b) Altered or repaired vacuum lifting devices shall be
tested by, or under the direction of, a qualified person. This
test may be limited to the components affected by the

(21)

(21)
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alteration or repair, as determined by a qualified person
with guidance from the manufacturer.
(c) The load test shall consist of one of the following
procedures:
(1) Actual Load Test

(-a) Attach pads to the designated test load.

(-b) Raise the test load a minimum distance to
ensure the load is supported by the vacuum lifting device.

(-c) Hold the load for 2 min.

(4) After adjustments and repairs have been made,
the vacuum lifting device shall not be returned to service
until it has been inspected according to para. 20-2.3.4.

(5) Dated records of repairs and replacements
should be made.

SECTION 20-2.4: OPERATION
20-2.4.1 Operators

(-l Cower the load for release.

(2) Simulated Load Test. Using a test fixture, apply
forces toall load-bearing components, either individually
or in ass¢mblies, equivalent to the force encountered by
the components if they were supporting a load that was
125% of|the rated load.

(d) After the test, the vacuum lifting device shall be
visually [inspected. Any condition that constitutes a
hazard sghall be corrected before the lifting device is
placed i service. If the correction affects the structure,
then the [lifter shall be retested.

20-2.3.10 Maintenance

(a) M
shall be
made by
ified per
should a
mendati
device aj

intenance Program. A maintenance program
bstablished and be based on recommendations
he vacuum lifting device manufacturer. If a qual-
bon determines it is appropriate, the program
so include that individual’s additional recom-
bns based on a review of the vacuum lifting
plication and operations.
(b) Mgintenance Procedure

(1) Before adjustments and repairs are started on‘a
vacuum lifting device, the following precautions shall be
taken:
(
cause the
area.

1) Locate the vacuum lifting device where it will
least interference with other operations in the

(-b) All sources of power shall'be disconnected,
locked ofit, and tagged “Out of Sexrvice.”
(-¢) Relieve fluid pressure’from all circuits before
loosening or removing fluid'power components.

(2) Pnly designated personnel shall perform adjust-
ments, r¢pairs, and tests when required.
(-@) Provisions should be made for designated
persons fo work on energized equipment when adjust-
ments ar]d tésts*are required.
(-b) \All moving parts of the vacuum lifting device

Below-the-hooklifting devices shall be operatedienly by
trained, designated persons.

20-2.4.2 Qualifications

Qualifications for operators of below-the-hook lifting
devices are as follows:
(a) The operator shall be instructed in the use df the
device by a designated person. Instructions shjould
include, but not be limited-to, the following:
(1) application of thélifter to the load and mat¢rial-
handling device, and-adjustments, if any, that adap the
lifter to various sizes or kinds of loads
(2) instructions in any special operations or pr¢
tions
(3) ¢the*manufacturer’s suggested operating p
dures
{4) condition of the load required for operation ¢f the
lifter, such as, but not limited to, balance, surface cldanli-
ness, flatness, bending, and load thickness
(5) storage of the lifter to protect it from danj
(6) not exceeding the rated load of the lifting d¢vice
nor the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, and rigging
(7) charging of the battery (if required)
(8) the purpose of indicators, meters, or alarnjs on
the vacuum lifter
(9) the proper attachment of adapters to the 1
device for special load handling
(b) The operator shall demonstrate the ability to
operate the lifter as instructed before assuming regpon-
sibility for using the lifter.
(c) The operator shall demonstrate an understar
of standard hand signals when applicable.

cau-

foce-

age

fting

ding

20-2.4.3 Responsibilities

While the organizational structure of various prdjects

for which lubrication is specified should be regularly lubri-
cated. The manufacturer’s recommendations as to points
and frequency of lubrication, maintenance of lubrication
levels, and types of lubricant should be used.

(-c) Adjustments shall be maintained to assure
correct functioning of components.

(-d) Repairs or replacements shall be made as
needed.

(3) Replacement parts shall be at least equal to the

original manufacturer’s specifications.
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may dilter, the following roles are described here for
purposes of delineating responsibilities. All responsibil-
ities listed below shall be assigned in the work site organ-
ization. (A single individual may perform one or more of
these roles.)

operator: directly controls the lifting device’s functions.

owner: has custodial control of a lifting device by virtue of
lease or ownership.
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These persons and roles may or may not match the
persons and roles associated with the hoisting equipment
in use.

20-2.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of the lifting device owner
shall include the following:

(a) providing a lifting device, and all necessary compo-
nents specified by the manufacturer, that meets the re-
quirements of Sections 20-2.2 and 20-2.3 as well as

the safety of lifting device operations, the operator
shall place the load in a safe condition and stop the
lifting device’s functions in a controlled manner. Use of
the lifting device shall resume only after safety concerns
have been addressed or the continuation of lifting device
operations is directed by the owner.

The operator’s responsibilities shall include the
following:

(a) reviewing the requirements for the lifting device

specific job requirements.

(b} providing all applicable operating instructions.

(c] providing field assembly, and disassembly (if appli-
cablg), operation and maintenance information, and
warling decals and placards installed as prescribed by
the ljfting device manufacturer.

(d}) establishing an inspection, testing, and mainte-
nande program in accordance with Section 20-2.3.

(e] usingdesignated personnel to perform the required
mairtenance, repair, and inspections.

(f)} ensuring that the lifting device is in proper oper-
ating condition prior to initial use at the work site by
the fpllowing:

(1) verifying that all inspections have been
rmed as required by Section 20-2.3

(2) verifying that the lifting device has the necessary
lifting capacity to perform the proposed lifting operations
in thle planned configuration

(gl using operators that meet the requirements of;
para| 20-2.4.2.

(h) ensuring that all personnel involved in mainte-
nande, repair, assembly, disassembly, and inspéction
are gware of their responsibilities, assigned-duties, and
the gssociated hazards.

(i)] determining if additional regulations are applicable
to lifting device operations.

(j)| ensuring that conditions that-may adversely affect
liftinlg device operations are addressed. Such conditions
include, but are not limited-to;the following:

1) wind velocity or gusting winds
2) precipitation

3) fog

4) extreme temperatures

5) lighting

(k) addressing safety concerns raised by the operator
or otherpersonnel and being responsible if he and a qual-
ified|person decide to overrule those concerns and directs

perf

WIth the Owner Defore operations.

(b) knowing what types of site conditio
adversely affect the operation of the lifting dg
consulting with the owner concerning.the poss
ence of those conditions.

(c) understanding and applying the infg
contained in the lifting deviee-manufacturer’s
manual.

(d) understanding theNifting device’s functions and
limitations as well as-its' particular operating character-
istics.

(e) ensuring anyinspection is performed prio
lift as specified in para. 20-2.3.2.

(f) promptly reporting the need for any adjus
repairs\tora designated person.

(g) following applicable lock out/tag out precedures.

th)" not operating the lifting device when physically or
mentally unfit.

(i) ensuring that all controls are in the off gr neutral
position and that all personnel are in the clear before ener-
gizing the lifting device.

(j) not engaging in any practice that will d
attention while operating the lifting device.

(k) testing the lifting device function controlg that will
be used and operating the lifting device only if those func-
tion controls respond properly.

(1) operating the lifting device’s functions, under
normal operating conditions, in a smooth and cpntrolled
manner.

(m) knowing and following the procedures sp
the manufacturer or approved by a qualified p4
assembly, disassembly, setting up, and reeving/
the lifting device.

(n) considering all factors known that might
lifting device capacity and informing the owner o
to make appropriate adjustments.

(o) understanding basic load attachment pr

hs could
vice and
ble pres-

rmation
perating

to every

ments or

ivert his

bcified by
rson, for
igging of

hffect the
Fthe need

cedures.

lifting device operations to continue. (In all cases, the
manufacturer’s criteria for safe operation and the require-
ments of this Volume shall be followed.)

20-2.4.3.2 Responsibilities of Operators. The
operator shall be responsible for the following listed
items. The operator shall not be responsible for
hazards or conditions that are not under his direct
control and that adversely affect operation of the
lifting device. Whenever the operator has doubt as to

19

{pjresponding-onty-to-instruetionsfromdesignated
persons. However, the operator shall obey a stop order
at all times, no matter who gives it.

(q) ensuring that all personnel shall stay clear of the
load.

20-2.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the
following qualified personnel:
(1) designated persons
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(2) trainees under the supervision of a designated
person, the number of trainees permitted to be supervised
by a single designated person, the physical location of the
designated person while supervising, and the type of
communication required between the designated
person and the trainee shall be determined by a qualified
person

(3) maintenance and test personnel, when it is nec-
essary in the performance of their duties

lifter shall be removed from service and tagged “Out of
Service.” Any indication of a hazardous condition shall
be reported to a qualified person for evaluation.

(u) Loads shall be guided in such a manner as to avoid
endangering hands or other body parts as the load is
moved, or if it drops.

20-2.4.5 Miscellaneous Operating Practices

(a) An operator shall not use a lifting device that is

(4) [nSpectors (lifting devices)

(b) Enkure the weight of the load and its approximate
center of|gravity have been obtained, provided, or calcu-
lated.

(c) The lifting device shall not be loaded in excess of its
rated loafl or handle any load for which it is not designed.

(d) Prpperly attaching the lifting device to the hook,
shackle, pr other load handling device.

(e) The lifter shall be applied to the load in accordance
with the [instruction manual.

(f) Beforelifting, the operator shall make sure thatlifter
ropes or ¢hains are not kinked, and that multiple partlines
are not twisted around each other.

e should be taken to make certain the load is

e temperature of the load should not exceed the
allowable limits of the lifter.

e operator shall ensure that the lifting devicé.is
adequatdly protected from damage during use.

(1) The lifter shall not be used for side pulls-ersliding
the load|unless specifically authorized by.a“qualified
person.

(m) Ifjpower goes off while making 4 lift, the operator
shall immediately warn all persons in the vicinity of the
lifter and land the load if at all possible to do so.

(n) THe vacuum lines shall\be free from kinks and

loose pafticles.

(p) Before starting to lift, verify that the vacuum level
indicator] has-reached the required level.

(q) Beforestarting to lift, raise the load a few inches to
establish'thatthe-vaeutmriifing-deviee-hasbeeneorree
applied and that a stable vacuum level exists.

(r) The operator shall land any attached load and store
the lifter before leaving the lifting device. The operator
shall not leave suspended loads unattended.

(s) The operator shall not ride or allow others to ride
loads or the lifting device.

(t) The operation of the lifter shall be observed during
use. Any deficiency observed shall be examined by a desig-
nated person. If the deficiency constitutes a hazard, the
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tagged “Out of Service” or otherwise designatdd as
nonfunctioning.

(b) “Out of Service” tags on lifting device$ shall n
removed without the approval of the personplacing
or a designated person.

(c) The lifter, when not in use, sheuld be stored
assigned location.

(d) Caution should be takenthat operating markinigs or
tags shall not be removed, or.defaced. Missing or illegible
markings or tags shall be réplaced.

bt be
hem

ht an

SECTION 20-2.5: INSTRUCTION MANUALS

The manufacturer shall provide operating instructions,
and maintenance and parts information. In addition], the
manual shall also provide a statement of those factorg that
alter the vacuum lifter’s lifting capacity and related lifnita-
tions., Several factors known to affect the vacuum lifter’s
lifting capacity are noted below.

(a) Load Rigidity. The rigidity may cause the vaquum
pads and the structure to be loaded unevenly. The rigidity
may vary depending on orientation.

(b) Load Strength. Stress induced by the load’s
weight and the stress from the vacuum pads
damage the load.

(c) Load Surface Conditions. Uneven or rough surfaces
may affect the vacuum pad’s ability to attach or maintain a
seal. Frictional properties may affect the capacity.

(d) Load Overhang. As the load extends past the
supports of the vacuum pads, the load may be
damaged or deflect and peel away from the pad seal.

(e) Angle of the Load. The effect of the coefficient of
friction between the load and vacuum pad becomes signif-
icant when the load is not horizontal.

(f) Number of Pads Attached to the Load. The cappcity
varies with the number of pads fully attached to the Jload.
(g9) Load Temperature. Elevated temperatures

own
may

aTTTa 3 oTa efu OTTO

(h) Elevation and Vacuum Level. The vacuum pad rating
varies with the vacuum level achieved under the pads. If
the vacuum level decreases from the vacuum level used for
capacity calculations, the ultimate pad capacity is reduced.
Atvarious elevations, the vacuum level that can be reached
may vary.
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SECTION 20-3.1: SCOPE

CHapter 20-3 applies to the marking, construction,
instqllation, inspection, testing, maintenance, and opera-

tion

steel piece handling operations in which the operator of
the lifting magnet is required to manually position the
lifting magnet on the load and manually guide the load

duri
mag
For

ASME B30.20-2021

Chapter 20-3
Close Proximity Operated Lifting Magnets

bf all lifting magnets when used for single or multiple

ated lifting magnets in areas,wheére people are
during normal operation.

hg its movement, or in remotely operated lifting
hets when operated in close proximity to people.
multimagnet systems where individual lifting

Figure 20-3.1-1 Close Proximity Operated Magnetic Lifters

magnets are suspended from a spreadep\bedm or its
equivalent, this section applies only to(th€ individual
lifting magnet, excluding the spreader-beam or ifs equiva-
lent and the associated control equipment (s¢e Figure
20-3.1-1). This Chapter does not@pply to remofely oper-

excluded

(a) Close\Proximity Operated Battery- (b) Close Proximity Operated Electrically
Poweéred Lifting Electromagnet Controlled Permanent Magnet
R\
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(c) Close Proximity Operated Manually
Controlled Permanent Magnet
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SECTION 20-3.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-3.2.1 Marking

(a) Rated Load
(1) General Application Lifting Magnets. The rated
load of the lifting magnet shall be legibly marked on
the lifting magnet or on a tag attached to the lifting

and refer to instruction manuals for additional informa-
tion.

(2) Where size or shape of the lifting magnet prohi-
bits the inclusion of all or any such markings, a label shall
be affixed, referring the user to consult the manufacturer’s
instruction manual for product safety information.

(3) Labels on battery-operated lifting magnets shall
provide additional cautionary language about operating
when the battery capacity is inadequate.

magnet ‘here it is visible This marking shall refer to

he i [ | for inf s lati (%) Labels on externally powered electromag
the inst 1'1ct10.r1 manua holr n orlfnatlon re atm}g E{O shall contain additional cautionary language againgt
decreasep in rating due to the oad.sur ace c.on.dltlon,t ick- (-a) exceeding lifting magnet duty cyéle
ness, pefcentage of contact with the lifting magnet,

temperafure, metallurgical composition, and deflection.

(2) Specified Application Lifting Magnets. The rated
load of the lifting magnet shall be legibly marked on the
lifting maggnet or on a tag attached to the lifting magnet
where it §s visible. This marking shall describe the specific
loads for| which this rating applies.

(b) Identification. Close proximity operated lifting
magnets shall be provided with identification displaying,
but not ljmited to, the following information:

(1) manufacturer’s name and contact information

(2) perial number (unique unit identifier)

(3) Weight of lifting magnet

(4) fluty cycle (when applicable)

(5) the cold current (amps) at 68°F (20°C) (when
applicable)

(6) the voltage of the primary power supply or
battery (when applicable)

nets

(-b) disconnecting lifting magnet with“powdr on
(5) Labels on electrically contrélled permapnent
magnets shall contain additional cautionary language
about operating if the internal contrel function indidator,
where applicable, does not indicate a complete cyde.
(6) Labels on manually*controlled permaphent
magnets shall contain additional precautionary language
about operating with the/control handle latch not fully in
the “attach” position;
(e) Operating Controls. Each control shall be clgearly
marked describing resulting motion or function of the
lifter.

20-3.2,2" Construction

(a) General
(1) Lifter Design. The manufacturer shall verify
Close proximity operated lifting magnets are design

that
bd in

(7) tated load [as described in (a)] accordance with ASME BTH-1. Close proximity lifting
(8) ASME BTH-1 Design Category B magnets shall be designed to ASME BTH-1 Design Cate-
(9) ASME BTH-1 Service Class gory B (static strength criteria) and the proper Sefvice
(c) Repaired or Altered Lifting Magnets. Répdired or Class (fatigue life criteria) selected for the numbpr of
altered hagnets shall be provided with ddentification load cycles.
displayinlg, but not limited to, the following information: (2) Welding. Welding shall be in accordance [with
(1) hame and address of the repairer or alterer ASME BTH-1, para. 1-4.6.
(2) tepairer’s or alterer’s unit idéntification (b) Electrical Equipment. External power supply, felec-
(3) Weight of lifting magnet\(if altered) trical equipment, and wiring for electromagnets shallbe in
(4) fluty cycle (if altered) accordance with ASME BTH-1.
(5) the cold current«or 'wattage at 68°F (20°C) (if (c) Lifting Magnet Controllers. Lifting magnet corftrol-
altered) lers should have voltage and amperage indicators (yhen
(6) the voltage of the primary power supply or  applicable).
battery (ff altered) (d) Power Disconnects. Disconnects are not requir¢d on
(7) tateddoad (if altered) [as described in (a)] externally powered electromagnets operating frqm a
(8) ASME)BTH-1 Design Category B 120 VAC single-phase power source.
(9) ASME BTH-1 Service Class (if altered) (e) Alterations. Lifting magnets may be alterdd or

This requirement is not applicable to repairs limited to
replacement of maintenance parts.
(d) Product Safety Labels
(1) Where size and shape of the lifter allow, lifters
shall have labels affixed to them in a readable position, that
include the appropriate signal word, according to ANSI
7535.4-2011, to bring the label to the attention of the
operator. The label should include cautionary language
identifying hazards, methods for accident prevention,

22

rerated, provided such alterations and the supporting
structure are analyzed and approved by the lifting
magnet manufacturer or a qualified person. A rerated
lifting magnet or one whose load-supporting components
have been altered shall conform to (a)(1) and be tested in
accordance with para. 20-3.3.8. New rated load and appli-
cation load shall be displayed in accordance with para.
20-3.2.1.

(f) Slings. When employed, slings shall meet the re-
quirements of ASME B30.9.
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(g) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10.

(h) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26.

20-3.2.3 Installation

(a) The lifting magnet shall be installed in accordance
with the manufacturer’s instructions.
(b)_Determine thatthe external power inputis in accor-

(-d) special or infrequent service — as recom-

mended by a qualified person before and after each lift
(3) Periodic Inspection. Documented visual inspec-

tion of apparent external conditions to provide the
basis for a continuing evaluation.

(-a) normal service for equipment in place —
yearly

(-b) heavy service for equipment in place —
quarterly

dande with paras. 20-3.2.2(b) and 20-3.2.2(f), is of the
corr¢ct voltage and amperage, and that the power conduc-
tors and controls are of adequate rating, and insulated and
protected against accidental interruption or damage.

SECTION 20-3.3: INSPECTION, TESTING, AND
MAINTENANCE

20-3.3.1 Inspection Classification

General. All inspections shall be performed by a desig-
natefl person. Any deficiencies identified shall be exam-
inedfand a determination made by a qualified person as to
whether they constitute a hazard, and if so, what addi-
tiongl steps need to be taken to address the hazard.

Ingpection of slings (ASME B30.9), hooks (ASME
B30J10), rigging hardware (ASME B30.26), or other
specjal devices shall comply with the inspection require-
menfts in the applicable volume.

(a) Initial Inspection

1) New and reinstalled lifting magnets shall"be
ected prior to initial use to verify compliance-with
cable provisions of this Volume.

2) Altered or repaired lifting magnets shall be
inspg¢cted. The inspection may be limited to the compo-
nentf affected by the alteration or repairyas determined by
a quplified person.

(b)) Inspection Intervals. Inspection procedures for
lifti}g magnets in regular(service are divided into

insp
appl

thre¢ general classifications, based upon the intervals
at which the inspectionsishall be performed. The intervals,
in tyrn, are dependent*upon the nature of the critical
components of the'lifting magnet and the degree of
theill exposuresto wear, deterioration, or malfunction.
The [three geheral classifications are designated as
every lift-frequent, and periodic, with respective intervals
between.inspections as defined below.

[-CJ Severe service — monthly
(-d) special or infrequent service = ‘as recom-
mended by a qualified person before the)first lift and
as directed by the qualified person forany'subsequent lifts

20-3.3.2 Every Lift Inspection

Lifting magnets shall be‘inspected by the pperator
before and/or during every lift for any deficigncies as
specifically indicated,ificluding

(a) lifting magnet face and surface of the
foreign materialséand smoothness

(b) conditien‘and operation of the control hgndle of a
manually controlled permanent magnet

(c) cofidition and operation of indicators and meters
when installed

load for

20-3.3.3 Frequent Inspection

Lifting magnets shall be inspected at int¢rvals as
defined in para. 20-3.3.1(b)(2). Conditions| such as
those listed in para. 20-3.3.7 or any other dondition
that may constitute a hazard, shall cause th¢ magnet
lifter to be removed from service. A qualifiefl person
shall determine whether any deficiency congtitutes a
hazard, requires repair, requires disassembly fqr inspec-
tion, or will require more frequent inspection. [Che lifter
shall not be returned to service until approved by a qual-
ified person.

20-3.3.4 Periodic Inspection

Complete inspections of lifting magnets|shall be
performed and recorded at intervals as dgfined in
para. 20-3.3.1(b)(3). Conditions such as those|listed in
para. 20-3.3.7, or any other condition that may donstitute
a hazard, shall cause the magnet lifter to be remdved from
service. A qualified person shall determine wh¢ther any

deficiency constitutes a hazard, requires repair) requires

rz) EVCI_y Ll_'][t I’Iloytbtl’ull. ‘v’ioua} CAalllilldtiUll ]U_y t}lc
operator before and during each lift made by the lifting
magnet.

(2) Frequent Inspection. Visual examination by the
operator or other designated persons with records not
required.

(-a) normal service — monthly
(-b) heavy service — weekly to monthly
(-c) severe service — daily to weekly
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disassembly for furtherinspection, or witt Tequire more
frequent inspection. The magnet lifter shall not be
returned to service until approved by a qualified
person. The inspection shall be based on the manufac-
turer’s instructions, para. 20-3.3.7, or the recommenda-
tions of a qualified person.

(21)

(21)

(21)
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20-3.3.5 Lifting Magnets Not in Regular Use

A lifting magnet that has been idle for a period of 1
month to 1 yr shall be inspected in accordance with
para. 20-3.3.3 before being placed in service. A lifting
magnet that has been idle for a period of 1 yr or more
shall be inspected in accordance with para. 20-3.3.4
before being returned to service.

20-3.3.

lifting magnet is resumed, unless a qualified person deter-
mines the deficiency does not constitute a hazard. Repairs
of slings (ASME B30.9), hooks (ASME B30.10), rigging
hardware (ASME B30.26), or other special devices
shall comply with repair requirements in the applicable
volumes or standards.

20-3.3.9 Testing
20-3.3.9.1 Operational Tests

Dated Inspection reports shall be made on critical items,
such as those listed in para. 20-3.3.4. Records should be
availablelfor each periodic inspection and when the lifting
magnet if either altered or repaired.

20-3.3.7 Removal Criteria

A liftinfg magnet shall be removed from service if any
conditior}s (ifapplicable) such as the following are present
(limits ejstablished by the manufacturer or qualified
person) dnd would result in unsafe performance. A struc-
tural and| mechanical lifting device shall only be returned
to service when approved by a qualified person:

(a) deformation, cracks, or wear

(b) logse or missing guards, fasteners, covers, stops, or
nameplates

(c) exgessive pitting or corrosion

(d) exgessive nicks or gouges

(e) indications of heat damage

(f) unjuthorized welds or modifications

(g) unputhorized replacement components

(h) imr)roper assembly or function

(i) lifting surfaces:

(1) excessive surface wear
(2) hicks, gouges, or any parts impeding, the lifting
surface ffom full contact with the load
(3) foreign material
(j) darhaged or distorted pins
(k) On/Off handle operation
(1) mpeded movement/rotation of the handle

(1) damaged, distorted, ‘'oi*worn threads including
foreign npaterial on the<threads

(m) impaired, seized,) or bound bail movement

(n) deformed, broKken, or missing spring(s)

(o) mipsing omillegible operating control markings or
product $afety-labels

(p) logseé connections, loss of continuity, corrosion, or

(a) New and reinstalled lifting magnets shall be't¢sted
by a qualified person, or a designated persor undef the
direction of the manufacturer or a qualified person, prior
to initial use to verify compliance withapplicable pjrovi-
sions of this Volume, including, but(hot limited tq, the
following:

(1) moving parts

(2) latches

(3) stops

(4) switches

(5) any control devices
(6) alarms

(b) Altered.or repaired lifting magnets shall be t¢sted
by a qualified<person, or a designated person undef the
direction of\the manufacturer or a qualified person| The
test may be limited to the components affected by the
alteration or repair, as determined by a qualjfied
person with guidance from the manufacturer.

(c) All indicator lights, gauges, horns, bells, alqrms,
pointers, and other warning devices shall be tested.

(d) Dated reports of all operational tests shall be filed.

20-3.3.9.2 Load Test

(a) Prior to initial use, all new, altered, or repgired
lifting magnets shall be tested by, or under the direftion
of the manufacturer or a qualified person. The rated|load
of all lifting components associated with the magnet|shall
exceed the maximum breakaway force of the magnlet to
avoid overload, or the components shall not be included in
the test. The test results shall be recorded confirming the
load rating of the lifting magnet.

(1) Breakaway Force Test
(-a) General application lifting magnets shdll be
required to satisfy the rated breakaway force test.
(-1) Theratedload for permanent magnetlifters
shall be less than 33% of the breakaway force measurjed in

damage to insulation of electrical conductors

(q) improper level of battery electrolyte or corrosion of
either the battery posts or connectors

(r) other conditions, including visible damage, that
cause doubt as to continued safe use

20-3.3.8 Repairs

Deficiencies disclosed by the inspection requirements
of Section 20-3.3 shall be corrected according to the proce-
dures outlined in para. 20-3.3.10 before operation of the

24

(-2) The rated load for electromagnetic lifters
shall be less than 50% of the breakaway force measured
in this test.

(-b) Specified application lifting magnets shall be
required to satisfy the specified application lifting magnet
breakaway force test.

(-1) Theratedload for permanent magnetlifters
shall be less than 33% of the breakaway force measured in
this test.
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(-2) The rated load for electromagnetic lifters
shall be less than 50% of the breakaway force measured
in this test.

(2) Design Factor Test. Close proximity operated
lifting magnets should have an annual magnetic design
factor test to verify the magnet meets (1)(-a) or
(1)(-b). This test should be performed to the actual break-
away point of the magnet or may be performed at the
calculated minimum breakaway force. The rated load

(-a) All sources of lifting magnet power shall be
disconnected, locked out, and tagged “Out of Service.”
(-b) A lifting magnet removed for repair shall be
tagged “Out of Service.”
(-c) Relieve fluid pressure from all circuits before
loosening or removing fluid power components.
(2) Only designated personnel shall work on equip-
ment when adjustments, repairs, and tests are required.
(3) Replacement parts shall be at least equal to the

of a]l 'components associated with the (magnetic)
design factor test shall exceed the maximum breakaway
load|of the magnet to avoid overload or the lifting hard-
warg¢ shall be removed. Caution should be exercised
during the test. The test shall be performed under the
diregtion of a qualified person.

(b} The general application lifting magnet breakaway
forcq test shall establish the force required to vertically
remgve the lifting magnet from a low carbon, rolled steel
plat¢ of the minimum thickness stated by the lifting
maghet manufacturer. The portion of this plate that is
in cdntact with the lifting magnet shall not exceed 125
pin. [3.2 x 107 mm) or better and be flat within 0.002
in./ff (0.05 mm/m), without exceeding 0.005 in. (0.127
mm) total. The full operating face of the lifting magnet
shall be in contact with the steel plate, which shall be
betwieen 60°F (15°C) and 120°F (50°C). The steel plate,
load|cell, or other testing device shall be mounted to
alloy self-alignment so the load is applied to the
maghet through the magnet’s center of force.

(c] The specified application lifting magnet breakaway
forcg test shall establish the breakaway forces of thé lifting
magnet under the variety of loading conditions-for which
the lifting magnet is specified. The details of this test
shoyld be supplied by the manufacturer-of the lifting
maghet.

(d) Battery-operated electromagnets and externally
powered electromagnets shall be operated at the manu-
factyrer’s recommended voltage'and current levels.

(e] The test for altered or repaired lifting magnets may
be lifnited to the components affected by the alteration or
repajr, as determinedyby'a qualified person with guidance
from the manufacturer.

20-3

(a) Maintenance Program. A maintenance program
shalll be"established and be based on recommendations

.3.10 Maintenance

OTiginal manulacturer s speciiications.
(4) After adjustments and repairs have been made,
the lifting magnet shall not be returned to.setrvife until it
has been inspected according to para. 20-3.3.4
(5) Dated records of repairs)and repldcements
should be made.

SECTION 20-3.4: OPERATION

20-3.4.1 Operators

Below-the-hooklifting devices shall be operate
a trained, designated person.

d only by

20-3.4.2)Qualifications

Qualifications for operators of below-the-hopk lifting
devices are as follows:
(a) The operator shall be instructed in the yse of the

device by a designated person. Instructiong should
include, but not be limited to, the following:

(1) application of the lifter to the load and
handling device, and adjustments, if any, that
lifter to various sizes or kinds of loads

(2) instructions in any special operations of precau-
tions

(3) the manufacturer’s suggested operatifg proce-
dures

(4) condition oftheload required for operation of the
lifter, such as, but not limited to, balance, surfade cleanli-
ness, flatness, bending, and load thickness

(5) storage of the lifter to protect it from|damage

(6) not exceeding the rated load of the liftihg device
nor the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, afjd rigging

(7) charging of the lifting magnet bajttery (if
required)

(8) the purpose of indicators, meters, or

material-
dapt the

:1larms on

made by the lifting magnet manufacturer. If a qualified
person determines it is appropriate, the program
should also include that individual’s additional recom-
mendations based on a review of the lifting magnet appli-
cation and operations.
(b) Maintenance Procedure

(1) Before adjustment and repairs are started on a
lifting magnet or its controls, the following precautions
shall be taken:

25

tha liftina maanat
Nkt =)

(9) the proper attachment of adapters to the lifting
device for special load handling
(b) The operator shall demonstrate the ability to
operate the lifter as instructed before assuming respon-
sibility for using the lifter.
(c) The operator shall demonstrate an understanding
of standard hand signals when applicable.
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20-3.4.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here for
purposes of delineating responsibilities. All responsibil-
ities listed below shall be assigned in the work site organ-
ization. (A single individual may perform one or more of
these roles.)

operator: directly controls the lifting device’s functions.

(k) addressing safety concerns raised by the operator
or other personnel and being responsible if he and a qual-
ified person decide to overrule those concerns and directs
lifting device operations to continue. (In all cases, the
manufacturer’s criteria for safe operation and the require-
ments of this Volume shall be followed.)

20-3.4.3.2 Responsibilities of Operators. The
operator shall be responsible for the following listed

items, The operator shall not be responsible for
owner: hgs custodial control of a lifting device by virtue of hazards or conditions that are not under hissdirect
lease or pwnership. control and that adversely affect operation of the
These [persons and roles may or may not match the lifting device. Wh_enever .the operat.or has' doubt as to
| . . - . the safety of lifting device operations, the opegator
persons gnd roles associated with the hoisting equipment ) L
in use. shall place the load in a safe condition’ and stop the
lifting device’s functions in a controlled manner. Uge of
20-3.4.3.1 Responsibilities of the Lifting Device  the lifting device shall resume onlyJafter safety conderns
Owner. The responsibilities of the lifting device owner have been addressed or the continuation of lifting device
shall include the following: operations is directed by the“owner.
(a) prpviding a lifting device, and all necessary compo- The operator’s responsibilities shall includq the
nents spe¢cified by the manufacturer, that meets the re- following:
quiremepts of Sections 20-3.2 and 20-3.3 as well as (a) reviewing the'‘requirements for the lifting d¢vice
specific jpb requirements. with the owner before operations.
(b) providing all applicable operating instructions. (b) knowing ‘what types of site conditions cpuld
(c) providing field assembly, and disassembly (if appli- adversely affect the operation of the lifting devicqd and
cable), dperation and maintenance information, and consulting-with the owner concerning the possible pres-
warning |decals and placards installed as prescribed by ence-0fthose conditions.
the lifting device manufacturer. (¢} understanding and applying the informdtion
(d) establishing an inspection, testing, and mainte- contained in the lifting device manufacturer’s operpting
nance prpgram in accordance with Section 20-3.3. manual.
(e) usingdesignated personnel to perform the required (d) understanding the lifting device’s functiond and

maintengnce, repair, and inspections.

(f) enduring that the lifting device is in properioper-
ating conpdition prior to initial use at the workysite by
the folloyving:

(1) |verifying that all inspectidhs have been
performdd as required by Section 20-3.3

(2) Verifying that the lifting device’has the necessary
lifting capacity to perform the propesed lifting operations
in the planned configuration

(g) usling operators that'meet the requirements of
para. 2043.4.2.

(h) enlsuring that all/personnel involved in mainte-
nance, re¢pair, assembly, disassembly, and inspection
are aware of theirvresponsibilities, assigned duties, and
the assodiatéd-hazards.

(i) determining if additional regulations are applicable

limitations as well as its particular operating character-
istics.

(e) ensuring an inspection is performed prior to €
lift as specified in para. 20-3.3.2.

(f) promptly reporting the need for any adjustmer
repairs to a designated person.

(g) following applicable lock out/tag out proced

(h) not operating the lifting device when physica
mentally unfit.

(i) ensuring that all controls are in the off or neutral
position and that all personnel are in the clear b¢fore
attaching the lifting device.

(j) not engaging in any practice that will divent his
attention while operating the lifting device.

(k) testing the lifting device function controls tha
be used and operating the lifting device only if those

very
tsor

ires.
ly or

will
func-

to lifting device operations.

(j) ensuring that conditions that may adversely affect
lifting device operations are addressed. Such conditions
include, but are not limited to, the following:

(1) wind velocity or gusting winds
(2) precipitation

(3) fog

(4) extreme temperatures

(5) lighting

26

tion controls respond properly.

(1) operating the lifting device’s functions, under
normal operating conditions, in a smooth and controlled
manner.

(m) knowing and following the procedures specified by
the manufacturer or approved by a qualified person, for
assembly, disassembly, setting up, and reeving/rigging of
the lifting device.
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(n) considering all factors known that might affect the
lifting device capacity and informing the owner of the need
to make appropriate adjustments.

(o) understanding basic load attachment procedures.

(p) responding only to instructions from designated
persons. However, the operator shall obey a stop order
at all times, no matter who gives it.

(q) ensuring that all personnel shall stay clear of the
load.

unlegs approved by the manufacturer.

20-3.4.4 Lifting Device Operating Practices

(a) All Magnets
(1) Lifting devices shall be operated only by the
follopving qualified personnel:
(-a) designated persons
(-b) traineesunder the supervision of a designated
perspn, the number of trainees permitted to be supervised
by a pingle designated person, the physical location of the
designated person while supervising, and the type of
communication required between the designated
perspn and the trainee shall be determined by a qualified
perspn
(-¢) maintenance and test personnel, when it is
necepsary in the performance of their duties

(-d) inspectors (lifting devices)
2) Ensurethe weight oftheload and its approximate
cent¢r of gravity have been obtained, provided, or calcu-
lated.
3) The lifting device shall not be loaded in excess of
its rpted load or handle any load for whiclvit is not
designed.
4) Properly attaching the lifting device to the hook,
shackle, or other load handling deyice:
5) The lifter shall be applied.to the load in accor-
dande with the instruction manual.
6) Before lifting, the pperator shall make sure that
lifterropes or chains are iot Kinked and that multiple part
lines| are not twisted around each other.
7) Verify that‘theload is well secured and properly
balanced in the lifting device when it is initially lifted.
8) Caresshould be taken to make certain the load is
corrg¢ctly distributed for the lifter being used.
9) (Fhe temperature of the load should not exceed
the maximum allowable limits of the lifter.

(14) The load to be lifted shall be within the lifting
magnet’s rated load (capacity) or application load (capac-
ity) and lifting equipment rated load (capacity).

(15) The operator shall observe all meters and indi-
cators on the lifting magnet to confirm proper operation
prior to making a lift.

(16) Before raising the load more than 2 in. (50 mm),
any adjustable input control should be switched to the “full
power” or “full on” position and remain in this position

near the lift.
(-b) The operator shall not switch'the

switching the magnet to the “attach” position copld cause
unwanted materials to beAttrdcted to the lifting magnet.

(-¢) The operator shall land any attachedload and
release the load before'leaving the lifting deyice. The
operator shall not leave suspended loads unatfended.

(-d) The operator shall not ride or allow|others to
ride loads or‘the lifting device.

(-e),"The operation of the lifter shall be pbserved
duringwuse. Any deficiency observed shall be examined by
adesignated person. If the deficiency constitutes|a hazard,
thelifter shall be removed from service and taggé¢d “Out of
Service.” Any indication of a hazardous conditiof shall be
reported to a qualified person for evaluation.

(-f) Loads shall be guided in such a manner as to
avoid endangering hands or other body parts as the load is
moved, or if it drops.

(-g) When lifting loads that do not absorh all avail-
able flux, use caution to avoid lifting multiple Joads.

(b) Battery-Operated Electromagnets
(1) Before lifting, the operator should conffirm that

the device indicating correct current flow remajns stable
for a minimum of 5 sec.
(2) For a lift of extended duration, the pperator
should observe the device indicating existing battery
conditions every 5 min.
(3) The operator should open the ventilation lid
before charging the battery.
(c) Electrically Controlled Permanent Magnets. Before
lifting, the operator should check the internal control func-
tion indicator, where applicable, to confirm proper opera-

tion of the lifting magnet.
L) L

(10) Do not allow the load or lifter to come into
contact with any obstruction.

(11) The operator shall ensure that the lifting device
is adequately protected from damage during use.

(12) The lifter shall not be used for side pulls or
sliding the load unless specifically authorized by a qual-
ified person.

(13) The lifting magnet face and the lifting magnet
contact area on the load shall be clean.

te—Meanratly-Controtted—Pernanent-Magnrets. Before
lifting, the operator should confirm that the control
handle is in the “attach” position and the control
handle latch is operating.
(e) Battery Charging of Battery-Operated Electromag-
nets or Battery Backup Systems
(1) Vented wet cell batteries shall be recharged at the
first indication of current flow or voltage below the manu-
facturer’s recommended range.
(2) Vented wet cell batteries shall be charged
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(-a) in a well-ventilated area to avoid accumula-
tion of combustible gases
(-b) where personnel are leastlikely to be exposed
to vented fumes or electrolyte spillage
(3) All batteries shall be charged prior to being
returned to service according to the recommendations
supplied by the lifting magnet manufacturer.
(4) Eye, hand, and body protection shall be worn
while servicing batteries.

thickness will not increase the magnet lift capacity
beyond this level. Asloads become thinner than the critical
load thickness, the magnet’s lift capacity diminishes since
the load cannot transmit all the flux generated by the
magnet.

(b) Load Alloy. Many alloys of iron do not accept
magnetic flux as easily as do low carbon steels. Conse-
quently, loads of such alloys will not accept all of the
flux available in the lifting magnet, which reduces the

20-3.4.51 Miscellaneous Operating Practices

(a) Arl operator shall not use a lifting device that is
tagged “Out of Service” or otherwise designated as
nonfunctjoning.

(b) “Opnt of Service” tags on lifting devices shall not be
removed|without the approval of the person placing them
or a designated person.

(c) The lifter, when not in use, should be stored at an
assigned|location.

(d) Caption should be taken that operating markings or
tags shal] not be removed or defaced. Missing or illegible
markingg or tags shall be replaced.

SECTION 20-3.5: INSTRUCTION MANUALS

The m
safety pr

nufacturer shall provide operating instructions,
bcautions, and maintenance information. In addi-
tion, the [manual shall also provide a statement of those
factors that alter the magnet’s lifting capacity and related
limitatiofs. Several factors known to affect that magnet’s
lifting capacity are noted below.

(a) Lopd Thickness. The magnetic flux flowing from a
lifting mdgnet into a load increases as the thickpess-of the
load incrpases. Consequently, as a lifting magnet’s lifting
capacity Is a function of this flux, the lift capagcity increases
with load thickness. For every lifting magnet design, there
is a criticpl load thickness where all of the lifting magnet’s
availablq flux flows into the load ahd the lift capacity
reaches maximum. Loads thicker than the critical load

TTting magnet s 1t capacity.

(c) Load Surface Conditions. Anything that createsgn air
gap or nonmagnetic separation between a lifting'mgdgnet
and the load reduces the flux flowing from/the lifting
magnet into the load, which reduces the lifting cappcity
of a lifting magnet. Typical causes of air gaps are rpugh
surface finish, paper, dirt, rust, paint, and scale.

(d) Load Length or Width. As’the’length or width qdf the
load increases, the load begins'to’deflect and to peel 4t the
lifting magnet face. This maycreate an air gap betweep the
load and the lifting maghet, which reduces the liftinig ca-
pacity per (c). The ntahual shall contain manufactyrer’s
recommendatioh$ pertaining to the maximum [load
dimensions.

(e) Attitudeof Load. As the attitude of the surface ¢f the
load to which a lifting magnet is attached (lifting surface)
changes, from horizontal to vertical, the lifting capacjty of
thelifting magnet is greatly reduced and becomes dgpen-
dent upon the coefficient of friction of the lifting sugface.

(f) Portion of Lifting Magnet Face in Contact With Load.
The full face of the lifting magnet must contact the lgad if
the lifting magnet is to achieve maximum capabilitjes.

(g) Load Temperature. The temperature of the loa¢l can
cause damage to the lifting magnet and, if high engugh,
even change the magnetic characteristics of the |oad.
Consequently, the manual shall contain the manfifac-
turer’s recommendations pertaining to operation of the
lifting magnet on loads at temperatures exceeding
normal ambient temperatures.

28
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Chapter 20-4
Remotely Operated Lifting Magnets

SECTION 20-4.1: SCOPE

CHapter 20-4 applies to the marking, construction,
instqllation, inspection, testing, maintenance, and opera-

tion
20-4
liftiy
duri
to cl

SEC

20-4
(a]

load
the

of remotely operated lifting magnets (see Figure
.1-1). This Chapter applies to remotely operated
g magnets in areas where people are excluded
hg normal operation. This Chapter does not apply
bse proximity operated magnets.

FION 20-4.2: MARKING, CONSTRUCTION, AND
INSTALLATION

.2.1 Marking

Rated Load

(1) General Application Lifting Magnets. The rated
of the lifting magnet shall be legibly marked on
ifting magnet or on a tag attached to the lifting

Figure 20-4.1-1.Remotely Operated Magnetic Lifters

magnet where it is visible. This marking shal
the instruction manual for information'‘re
decreasesinrating due to the load surface eonditi
ness, percentage of contact with'the lifting
temperature, metallurgical composition, and d

(2) Specified Application-Lifting Magnets. 'l
load of the lifting magnet shall’be legibly mark
lifting magnet or on a tag.attached to the liftin
where it is visible. This'marking shall describe th
loads for which this/rating applies.

(b) Identification. Remotely operated lifting
shall be provided with identification displa
not limited\to, the following information:

(1). manufacturer’s name and contact info
(2)> serial number (unique unit identifier)
(3) weight of lifting magnet

(4) duty cycle (when applicable)

refer to
ating to
on, thick-
magnet,
pflection.
'he rated
bd on the
b magnet
e specific

magnets
bing, but

Fmation

{a) Remotely Operated Lifting
Electromagnet — Circular
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(b} Remotely Operated Lifting
Electromagnet — Rectangular
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(5) the cold current (amps) at 68°F (20°C) (when
applicable)

(6) the voltage of the primary power supply or
battery (when applicable)

(7) rated load [see (a)]

(8) ASME BTH-1 Design Category B

(9) ASME BTH-1 Service Class

(c) Repaired or Altered Lifting Magnets. Repaired or

altered magnets shall be provided with identification

designed to ASME BTH-1, Design Category B (static
strength criteria), and the proper Service Class (fatigue
life criteria) selected for its number of load cycles.

(3) Welding. Welding shall be in accordance with
ASME BTH-1, para. 1-4.6.

(b) Electrical Equipment. External power supply, elec-
trical equipment, and wiring for electromagnets shall be in
accordance with ASME BTH-1.

(c) Lifting Magnet Controllers. Lifting magnet control-

displayinfg, but not limited to, the following Information:
(1) hame and contact information of the repairer or
alterer
)
)
C))
(5)
altered)
(6)
battery (

7)

repairer’s or alterer’s unit identification

veight of lifting magnet (if altered)

Huty cycle (if altered)

the cold current or wattage at 68°F (20°C) (if

the voltage of the primary power supply or
f altered)
rated load [see (a)]

(8) ASME BTH-1 Design Category B

(9) ASME BTH-1 Service Class (if altered)

This rgquirement is not applicable to repairs limited to
replacement of maintenance parts.
(d) Prgduct Safety Labels

(1) Where size and shape of the lifter allow, lifters
shall hav¢ labels affixed to them in a readable position, that
include the appropriate signal word, according to ANSI
7535.4-2011, to bring the label to the attention of the
operator| The label should include cautionary language
identifyihg hazards, methods for accident prevention;
and referf to instruction manuals for additional inferma-
tion.

(2) Where size or shape of lifting magnet prohibits
the inclufion of all or any such markings, a\label shall be
affixed, referring the user to consult the\manufacturer’s
instructign manual for product safety information.

(3) Labels on battery-operated)lifting magnets shall
provide gdditional cautionary language about operating
when th¢ battery capacity is\inadequate.

(4) Labels on externally powered electromagnets
shall confain additionalycautionary language against
(-¢) exceeding:lifting magnet duty cycle
(-b) discenfiecting lifting magnet with power on

(e) Oplerating~Controls. Each control shall be clearly
marked @lescribing resulting motion or function of the

TeTs should have voltage and amperage indicated (yhen
applicable).

(d) Power Disconnects. Disconnects are not.require
externally powered electromagnets operating frq
120 VAC single-phase power source.

(e) Alterations. Lifting magnets ‘may be alterdd or
rerated, provided such alterations-and the suppofting
structure are analyzed ands/approved by the lifting
magnet manufacturer or a.qualified person. A regated
lifting magnet or one whose load-bearing structural
components have been\altered shall conform to (§)(3)
and be tested in accondance with para. 20-4.3.8.

(f) Slings. Whén employed, slings shall meet the re-
quirements ofYASME B30.9.

(g) Hooks. When employed, hooks shall meet the re-
quirements,of ASME B30.10.

(h) Rigging Hardware. When employed, rigging hard-
ware, shall meet the requirements of ASME B30.26

don
m a

20-4.2.3 Installation

(a) The lifting magnet shall be installed in accordance
with the manufacturer’s instructions.

(b) Determine that the external power inputis in afcor-
dance with paras. 20-4.2.2(b) and 20-4.2.2(d), is of the
correctvoltage and amperage, and that the power corjduc-
tors and controls are of adequate rating, and insulated and
protected against accidental interruption or dama

SECTION 20-4.3: INSPECTION, TESTING, AN
MAINTENANCE

20-4.3.1 Inspection Classification

General. All inspections shall be performed by a desig-
nated person. Any deficiencies identified shall be ekam-
ined and a determination made by a qualified personfas to
whether they constitute a hazard, and if so, what addi-

lifter.

20-4.2.2 Construction

(a) General
(1) Suspension Devices. Lifting magnet suspension
devices should meet the lifting magnet manufacturer’s
recommendations.
(2) Lifter Design. The manufacturer shall verify that
remotely operated lifting magnets are in accordance with
ASME BTH-1. Remotely operated lifting magnets shall be
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Inspection of slings (ASME B30.9), hooks (ASME
B30.10), rigging hardware (ASME B30.26), or other
special devices shall comply with the inspection require-
ments in the applicable volume.

(a) Initial Inspection

(1) New and reinstalled lifting magnets shall be
inspected prior to initial use to verify compliance with
applicable provisions of this Volume.
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(2) Altered or repaired lifting magnets shall be
inspected. The inspection may be limited to the compo-
nents affected by the alteration or repair, as determined by
a qualified person.

(b) Inspection Intervals. Inspection procedures for
lifting magnets in regular service are divided into two
general classifications, based upon the intervals at
which the inspections shall be performed. The intervals,
in turn, are dependent upon the nature of the critical

inspection. The magnet lifter shall not be returned to
service until approved by a qualified person. The inspec-
tion shall be based on the manufacturer’s instructions,
para. 20-4.3.6, or the recommendations of a qualified
person.

20-4.3.4 Lifting Magnets Not in Regular Use

A lifting magnet that has been idle for a period of 1
month to 1 yr shall be inspected in accordance with

components of the NIting magnet and the degree of
theill exposure to wear, deterioration, or malfunction.
The fwo general classifications are designated as frequent
and periodic, with respective intervals between inspec-
tionq as defined below.
(1) Frequent Inspection. Visual examination by the
operptor or other designated persons with records not
requjired.
(-a) normal service — monthly
(-b) heavy service — weekly to monthly
(-c) severe service — daily to weekly
(-d) special or infrequent service — as recom-
mengled by a qualified person
(2) Periodic Inspection. Documented visual inspec-
of apparent external conditions to provide the
for a continuing evaluation.

(-a) normal service for equipment in place —

tion
basis

yearly
(-b) heavy service for equipment in place —
quarterly

(-c) severe service — monthly

(-d) special or infrequent service — as fecom-
menfed by a qualified person before the firstlift and
as difected by the qualified person for any subsequent lifts

20-4

Lifting magnets shall be inspected.for damage at inter-
vals ps defined in para. 20-4,3.1(b)(1), including during
operation for any deficiency that might appear
between inspections. Conditions such as those listed in
para| 20-4.3.6, or any other condition that may constitute
a hagard, shall caus€ the magnet lifter to be removed from
service. A qualified person shall determine whether any
defidiency constitutes a hazard, requires a repair, requires
disagsemblyfor inspection, or will require more frequent
inspection; The lifter shall not be returned to service until
apprpved by a qualified person

.3.2 Frequent Inspection

para. 20-4.3.2 before being placed in servige|A lifting
magnet that has been idle for a period of' 1 y1 or more
shall be inspected in accordance with) para.|20-4.3.3
before being returned to service.

20-4.3.5 Inspection Records

Dated inspection reportssshall be made on critical items,
such as those listed in para<20-4.3.3. Records ghould be
available for each periodic inspection and when fhe lifting
magnet is either altéred or repaired.

20-4.3.6 Removal Criteria

A liftingymagnet shall be removed from servic
tions (if applicable) such as the following ar¢ present
(limitsrestablished by the manufacturer or fjualified
person) and shall only be returned to service when
approved by a qualified person:

(a) deformation, cracks, or wear

(b) loose or missing guards, fasteners, covers
nameplates

(c) excessive pitting or corrosion

(d) excessive nicks or gouges

(e) indications of heat damage

(f) unauthorized welds or modifications

(g) unauthorized replacement components

(h) improper assembly or function

(i) impaired, seized, or bound moving parts

(j) lifting services:

(1) excessive surface wear
(2) broken, chipped, or damaged
(3) foreign material

(k) damaged or distorted pins

() damaged, distorted, or worn threads including
foreign material on the threads

(m) magnet exhibits electrical characteristics outside
manufacturer recommendations

 if condi-

stops, or

20-4.3.3 Periodic Inspection

Complete inspections of lifting magnets shall be
performed and recorded at intervals as defined in
para. 20-4.3.1(b)(2). Conditions such as those listed in
para. 20-4.3.6, or any other condition that may constitute
a hazard, shall cause the magnet lifter to be removed from
service. A qualified person shall determine whether any
deficiency constitutes a hazard, requires a repair, requires
disassembly for inspection, or will require more frequent
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{7 Table or wWiTig SIToOWS SIgNS Of wear or damage

(o) plugsand connectors show signs of wear or damage

(p) missing, damaged, or unreadable gauges if so
equipped

(q) missing or illegible operating control markings or
product safety labels

(r) improper level of battery electrolyte or corrosion of
either the battery posts or connectors

(s) other conditions, including visible damage, that
cause doubt as to continued safe use

(21)
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(21) 20-4.3.7 Repairs

Deficiencies disclosed by the inspection requirements
of Section 20-4.3 shall be corrected according to the proce-
dures outlined in para. 20-4.3.9 before operation of the
lifting magnet is resumed, unless a qualified person deter-
mines the damage does not constitute a hazard. Repairs of
slings (ASME B30.9), hooks (ASME B30.10), rigging hard-
ware (ASME B30.26), or other special devices shall comply

(-b) Specified application lifting magnets shall be
required to satisfy the specified application lifting magnet
breakaway force test.

(-1) Theratedload for permanent magnetlifters
shall be less than 33% of the breakaway force measured in
this test.

(-2) The rated load for electromagnet lifters
shall be less than 50% of the breakaway force measured
in this test.

with repairrequirements in the applicable volumes or .
dardk T Tr (2] Design Factor Test. Remote operated lfting
standards. magnets should have an annual magnetic design factor
_ . test to verify the magnet meets (1)(-a) or (1)(-b).|This
20-4.3.§ Testing test should be performed to the actual breakdway
20-4.3(8.1 Operational Tests point of the magnet or may be performed atthe calculated

(a) New and reinstalled lifting magnets shall be tested

by a qualified person, or a designated person under the
direction|of the manufacturer or a qualified person, prior
to initial fuse to verify compliance with applicable provi-
sions of this Volume, including, but not limited to, the
following:

(1) moving parts

(2) latches

(3) stops

(4) pwitches

(5) any control devices

(6) plarms

(7) Indicator lights, gauges, horns, bells, alarms,

pointers,|and other warning devices

(b) Alfered or repaired lifting magnets shall be tested
by a qualified person, or a designated person under the
direction| of the manufacturer or a qualified person. The
test may| be limited to the components affected. by the
alteratign or repair, as determined by a(qualified
person With guidance from the manufacturer,

(c) Dated reports of all operational tests:shall be filed.

20-4.3
(a) Pr

lifting m

8.2 Load Test

or to initial use, all méw; altered, or repaired
hgnets shall be testéd)by a qualified person, or
a designdted person undet:the direction of the manufac-
turer or 4 qualified persefi- The rated load for all compo-
nents asspciated withithe magnet shall meet the maximum

minimum breakaway force. The ratedJoad of lifting lhard-
ware associated with the magneticdesign factor test|shall
exceed the maximum breakaway load of the magnlet to
avoid overload or the lifting hardware shall be
removed. Caution should-be applied during the [test.
The test shall be performed under the direction of a fjual-
ified person.

(b) The general/application lifting magnet break:
force test shall'establish the force required to vertjcally
remove thelifting magnet from a low carbon, rolled [steel
plate ofithe minimum thickness stated by the lifting
magnet manufacturer. The portion of this plate that is
in eontact with the lifting magnet shall have a sufface
fitish of 125 pin. (3.2 x 10™* mm) or better and b¢ flat
within 0.002 in./ft (0.05 mm/30 cm), without exceg¢ding
0.005 in. (0.127 mm) total. The full operating face df the
lifting magnet shall be in contact with the steel plate, which
shall be between 60°F (15°C) and 120°F (50°C). The|steel
plate, load cell, or other testing device shall be mounted to
allow self-alignment so the load is applied to the mggnet
through the magnet’s center of force.

(c) The specified application lifting magnet breakaway
force test shall establish the breakaway forces of the lfting
magnet under the variety of loading conditions for which
the lifting magnet is specified. The details of thid test
should be supplied by the manufacturer of the lifting
magnet.

(d) Battery-operated electromagnets and exterpally
powered electromagnets shall be operated at the mjanu-

way

breakawjy force«f the magnet to avoid overload or the facturer’s recommended voltage and current levels
compongnts shall not be 1nclu.ded' in the test. Th'e test (e) The test for altered or repaired lifting magnetd may
resul'ts' shall*be recorded confirming the load rating of . iinited to the components affected by the alteratipn or
the lifting magnet. ; et armrinadds Lifiad o

I LPGIA' do UTLUTIIIIIICyu U_y d \1ucuuu.u P\,l SUIT VVIUIT Bul ance

(1) Breakaway Force Test
(-a) General application lifting magnets shall be
required to satisfy the general application lifting
magnet breakaway force test.

(-1) Theratedload for permanent magnetlifters
shall be less than 33% of the breakaway force measured in
this test.

(-2) The rated load for electromagnet lifters
shall be less than 50% of the breakaway force measured
in this test.
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from the manufacturer.

20-4.3.9 Maintenance

(a) Maintenance Program. A maintenance program
shall be established and be based on recommendations
made by the lifting magnet manufacturer. If a qualified
person determines it is appropriate, the program
should also include that individual’s additional
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recommendations based on a review of the lifting magnet
application and operations.
(b) Maintenance Procedure
(1) Before adjustments and repairs are started on a

lifting magnet or its controls, the following precautions
shall be taken:

(-a) All sources of lifting magnet power shall be
disconnected, locked out, and tagged “Out of Service.”

(-b) A lifting magnet removed from service for

(b) The operator shall demonstrate the ability to
operate the lifter as instructed before assuming respon-
sibility for using the lifter.

(c) The operator shall demonstrate an understanding
of standard hand signals when applicable.

20-4.4.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here for

repaft shall be tagged ~UUT Of SErvice.
(-c) Relieve fluid pressure from all circuits before
loos¢ning or removing fluid power components.

2) Only designated personnel shall work on equip-
menf when maintenance, repairs, and tests are required.

3) Replacement parts shall be at least equal to the
original manufacturer’s specifications.

4) After adjustments and repairs have been made,
the ljfting magnet shall not be returned to service until it
has been inspected according to para. 20-4.3.3.

5) Dated records of repairs and replacements
shoulld be made.

SECTION 20-4.4: OPERATION

20-4

Bdlow-the-hooklifting devices shall be operated only by
trained, designated persons.

.4.1 Operators

20-4
Qu

devi

.4.2 Qualifications

alifications for operators of below-the-hook:lifting
es are as follows:

(a) The operator shall be instructed inthe use of the
devige by a designated person before operating the device.
Instijuctions should include, but not‘be limited to, the
following:

(1) application of the lifter to the load and material-
ling device, and adjustnients, if any, that adapt the
to various sizes or kinds of loads

(2) instructions ini@ny special operations or precau-

hand
liften

tiong

(3) the manufacturer’s suggested operating proce-

dures

(4) condition oftheload required for operation of the
suchtas, but not limited to, balance, surface cleanli-
flatness, bending, and load thickness

lifteq]
ness

purposes of delineating responsibilities. All regponsibil-
ities listed below shall be assigned in the work site organ-
ization. (A single individual may perform one of more of
these roles.)

operator: directly controls the lifting” device’s flinctions.

owner: has custodial control efialifting device by virtue of

lease or ownership.

These persons and roles may or may not npatch the
persons and roles asseciated with the hoisting equipment
in use.

20-4.4.3.1<{Responsibilities of the Liftin
Owner. Thewresponsibilities of the lifting devi
shall ixic]ude the following:

(a)providing a lifting device, and all necessarly compo-
nents specified by the manufacturer, that meets the re-
quirements of Sections 20-4.2 and 20-4.3 a$ well as
specific job requirements.

(b) providing all applicable operating instruftions.

(c) providing field assembly, and disassembly (if appli-
cable), operation and maintenance information, and
warning decals and placards installed as pres¢ribed by
the lifting device manufacturer.

(d) establishing an inspection, testing, and mainte-
nance program in accordance with Section 20-4.3.

(e) usingdesignated personnel to perform thgrequired
maintenance, repair, and inspections.

(f) ensuring that the lifting device is in proper oper-
ating condition prior to initial use at the worlk site by
the following:

(1) verifying that all inspections have been
performed as required by Section 20-4.3
(2) verifying that the lifting device has the ecessary
lifting capacity to perform the proposed lifting operations
in the planned configuration
(g) using operators that meet the requirements of

j Device
fe owner

L) ctoraca of thae liftar to-nrotect it from-—damaca
- £ \2 0P I

(6) not exceeding the rated load of the lifting device
nor the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, and rigging

(7) charging of the lifting magnet battery (if
required)

(8) the purpose of indicators, meters, or alarms on
the lifting magnet

(9) the proper attachment of adapters to the lifting
device for special load handling

33

para. 20-4.4.Z.

(h) ensuring that all personnel involved in mainte-
nance, repair, assembly, disassembly, and inspection
are aware of their responsibilities, assigned duties, and
the associated hazards.

(i) determining if additional regulations are applicable
to lifting device operations.

(j) ensuring that conditions that may adversely affect
lifting device operations are addressed. Such conditions
include, but are not limited to, the following:
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(1) wind velocity or gusting winds

(2) precipitation

(3) fog

(4) extreme temperatures

(5) lighting

(k) addressing safety concerns raised by the operator

or other personnel and being responsible if he and a qual-
ified person decide to overrule those concerns and directs
lifting device operations to continue. (In all cases, the

(m) knowing and following the procedures specified by
the manufacturer or approved by a qualified person, for
assembly, disassembly, setting up, and reeving/rigging of
the lifting device.

(n) considering all factors known that might affect the
lifting device capacity and informing the owner of the need
to make appropriate adjustments.

(o) understanding basic load attachment procedures.

(p) responding only to instructions from designated

manufacfUrer's criteria for sale operation and the require-
ments of|this Volume shall be followed.)

20-4.
operatorj
items. ]
hazards
control
lifting d¢
the safe

1.3.2 Responsibilities of Operators. The
shall be responsible for the following listed
he operator shall not be responsible for
or conditions that are not under his direct
and that adversely affect operation of the
vice. Whenever the operator has doubt as to
y of lifting device operations, the operator
shall place the load in a safe condition and stop the
lifting device’s functions in a controlled manner. Use of
the lifting device shall resume only after safety concerns
have beeh addressed or the continuation of lifting device
operations is directed by the owner.

The operator’s responsibilities shall include the
following:

(a) reyiewing the requirements for the lifting device
with the [owner before operations.

(b) krjowing what types of site conditions could
adversely affect the operation of the lifting device and
consulting with the owner concerning the possible pres=
ence of those conditions.

(c) understanding and applying the information
contained in the lifting device manufacturer’s\operating
manual.

(d) understanding the lifting device’sifunctions and
limitatiofs as well as its particular operating character-
istics.

(e) pefforming a frequent inspection as specified in
para. 204.3.2.

(f) prqmptly reporting the'need for any adjustments or
repairs tp a designated‘person.

(g) following applicable lock out/tag out procedures.

(h) not operatingthe lifting device when physically or
mentally|unfit.

(i) enduringjthat all controls are in the off or neutral
position [and “that all personnel are in the clear before

persons. However, the operator snall obey a stop qrder
at all times, no matter who gives it.
(q) ensuring that all personnel shall stay-¢cléar of the
load.
(r) not lifting stacked loads with a périmanent ms
unless approved by the manufacturér.

gnet

20-4.4.4 Lifting Device Operating Practices

(a) Lifting devices shall-be operated only by the
following personnel:

(1) designated persons

(2) trainees_ under the supervision of a desigifated
person, the number of trainees permitted to be superyised
by a single desighiated person, the physical location df the
designated\person while supervising, and the type of
commuhieation required between the designpted
persondand the trainee shall be determined by a qualified
person

(3) maintenance and test personnel, when it is
essary in the performance of their duties

(4) inspectors (lifting devices)

(b) Ensure the weight of the load and its approximate
center of gravity have been obtained, provided, or cplcu-
lated.

(c) The lifting device shall not be loaded in excess jof its
rated load or handle any load for which it is not designed.

(d) Properly attaching the lifting device to the hook,
shackle, or other load handling device.

(e) The lifter shall be applied to the load in accordance
with the instruction manual.

(f) Beforelifting, the operator shall make sure that
ropes or chains are not kinked and that multiple part
are not twisted around each other.

(g) Verify that the load is well secured and properly
balanced in the lifting device when it is initially liffed.

(h) Care should be taken to make certain the lopd is
correctly distributed for the lifter being used.

nec-

ifter
lines

attaching the lifting device.

(j) not engaging in any practice that will divert his
attention while operating the lifting device.

(k) testing the lifting device function controls that will
be used and operating the lifting device only if those func-
tion controls respond properly.

() operating the lifting device’s functions, under
normal operating conditions, in a smooth and controlled
manner.

34

(i) The temperature of the load should not exceed the
maximum allowable limits of the lifter.

(i) Do not allow load or lifter to come into contact with
any obstruction.

(k) The operator shall ensure that the lifting device is
adequately protected from damage during use.

(1) The lifter shall not be used for side pulls or sliding
the load unless specifically authorized by a qualified
person.
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(m) The operator shallland any attached load and store
the lifter before leaving the lifting device. The operator
shall not leave suspended loads unattended.

(n) The operator shall not ride or allow others to ride
loads or the lifting magnet.

(o) The operation of the lifter shall be observed during
use. Any deficiency observed shall be examined by a desig-
nated person. If the deficiency constitutes a hazard, the
lifter shall be removed from service and tagged “Out of

than the critical load thickness will not increase the
magnet lift capacity beyond this level. As loads become
thinner than the critical load thickness, the magnet’s
lift capacity diminishes since the load cannot transmit
all the flux generated by the magnet.

(b) Load Alloy. Many alloys of iron do not accept
magnetic flux as easily as do low carbon steels. Conse-
quently, loads of such alloys will not accept all of the
flux available in the lifting magnet, which reduces the

Serv[ce.Any indication of a hazardous condition shall
be r¢ported to a qualified person for evaluation.

(p}) When lifting loads that do not absorb all available
flux, fuse caution to avoid lifting multiple loads.

20-4

(a) An operator shall not use a lifting device that is
tagged “Out of Service” or otherwise designated as
nonflinctioning.

(b} “Out of Service” tags on lifting devices shall not be
rem¢@ved without the approval of the person placing them
or a|designated person.

(c] The lifter, when not in use, should be stored at an
assigned location.

(d} Caution should be taken that operating markings or
tags ghall not be removed or defaced. Missing or illegible
markings or tags shall be replaced.

.4.5 Miscellaneous Operating Practices

SECTION 20-4.5: INSTRUCTION MANUALS

THe manufacturer shall provide operating instructions,
safetly precautions, and maintenance information. Inaddi-
tion,{the manual shall also provide a statement'of those
factdrs that alter the lifting magnet’s lifting capacity and
related limitations. Several key factors known to affect the
maghet’s lifting capacity are noted helow.

(a) Load Thickness. For every lifting magnet design,
ther¢ is a critical load thickness_where all of the lifting
maghet’s available flux flows ‘into the load and the
maghet’s lift capacity reaches maximum. Loads thicker

Tifting magnets NIt capacity.
(c) Load Surface Conditions. Anything thatereqtes anair
gap or nonmagnetic separation between,a lifting magnet
and the load reduces the flux flowing ffom the lifting
magnet into the load, which reduces the lifting capacity
of a lifting magnet. Typical causes)of air gaps gre rough
surface finish, paper, dirt, rust, paint, and scalg.
(d) Load Length or Width. As the length or wiglth of the
load increases, the loadbegins to deflect and to geel at the
lifting magnet face. THismay create an air gap befween the
load and the lifting magnet, which reduces the lifting ca-
pacity per (c). The*manual shall contain manufacturer’s
recommendations pertaining to the maximum load
dimensions\for a particular lifting magnet.
(e) Attitude of Load. As the attitude of the surfhce of the
load toywhich a lifting magnet is attached (lifting surface)
changes from horizontal to vertical, the lifting capacity of
the lifting magnet is greatly reduced and becomes depen-
dent upon the coefficient of friction of the lifting surface.
(f) Portion of Lifting Magnet Face in Contact With Load.
The full face of the lifting magnet must contact the load if
the lifting magnet is to achieve maximum capdbilities.
(g) Load Temperature. The temperature of th¢ load can
cause damage to the lifting magnet and, if high enough,
even change the magnetic characteristics of the load.
Consequently, the manual shall contain the manufac-
turer’s recommendations pertaining to operatipn of the
lifting magnet on loads at temperatures exceeding
normal ambient temperatures.
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Chapter 20-5
Scrap and Material-Handling Grapples

SECTIOIlI 20-5.1: SCOPE

Chaptgr 20-5 applies to the marking, construction,
installatipn, inspection, testing, maintenance, and opera-
tion of lydraulically operated scrap and material-
handling|grapples (see Figure 20-5.1-1).

SECTION 20-5.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-5.2.1

(a) 1d4
ples shall
informat

1
)
3)
(4)
()
(6)

Marking

ntification. Scrap and material-handling grap-
be marked with, but not limited to, the following
on:
manufacturer’s name and contact information
berial number (unique unit identifier)
brapple weight
rated voltage (when applicable)
bperating hydraulic pressure(s)
rated load

(7) ASME BTH-1 Design Category B

(8) ASME BTH-1 Service Class

(b) Repaired or Altered Grapples. Repaired ©r;altered

scrap an{l material-handling grapples shall be provided
with ideptification displaying, but not<imited to, the

Scrap and material-handling grapples shall be-designed
to ASME BTH-1 Design Category B (static strepgth
criteria) and the proper Service Class (fatigue life critleria)
selected for the number of load cycles:

(b) Welding. Welding shall be in ac€ordance with A
BTH-1, para. 1-4.6.

(c) Electrical Equipment. External power supply, [elec-
trical equipment, and wiring\fof below-the-hook lifters
shall be in accordance withyASME BTH-1.

(d) Grapple Magnets. Lifting magnet construction
comply with para. 20~4.2.2.

(e) Alterations./Grapples may be altered or rerpted,
provided such-modifications are analyzed and apprpved
by the equipment manufacturer or a qualified perspn. A
rerated grapple or one whose components have peen
altered,shall be tested according to para. 20-5.3.7.|New
ratéd capacity shall be displayed in accordance [with
para. 20-5.2.1(b).

(f) Slings. When employed, slings shall meet the re-
quirements of ASME B30.9.

(g) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10.

(h) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26

SME

shall

20-5.2.3 Installation

following information:
(1) pame and contact information/of the repairer or (a) The grapple shall be installed in accordance [with
alterer the manufacturer’s instructions.
(2) Yepairer’s or alterer’s unit identification (b) The user shall confirm that the hydraulic flow$ and
(3) grapple weight (if altered) pressures are the same as indicated on the grapple npme-
(4) pperating hydraulic pressure(s) (if altered) plate.
(5) fated voltagg (if*altered) (c) Determine thatthe external power inputis in afcor-
(6) fated load<(if altered) dance with para. 20-5.2.2(c), and is of the correct vo]tage
(7) ASME BTH<41 Design Category B and amperage.
(8) ASME-BTH-1 Service Class (if altered) (d) Confirm that the electrical power conductorg and
This|réguirement is not applicable to repairs limited  controls are of adequate rating, and insulated|and
to replaceTment of Taltenance parts. protected against inadvertent interruption or damage.

(c) Operating Controls. Each control shall be clearly
marked describing resulting motion or function of the
lifter (if altered).

20-5.2.2 Construction

(a) General The manufacturer shall verify that scrap
and material-handling grapples are designed by or
under the supervision of a qualified person. The design
shall be in accordance with ASME BTH-1.
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SECTION 20-5.3: INSPECTION, TESTING, AND
MAINTENANCE

20-5.3.1 Inspection Classification

General. All inspections shall be performed by a desig-
nated person. Any deficiencies identified shall be exam-
ined and a determination made by a qualified person as to

(21)
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Figure 20-5.1-1 Scrap and Material-Handling Grapples

(d) Magnet Grapple
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whether they constitute a hazard, and if so, what addi-
tional steps need to be taken to address the hazard.

Inspection of slings (ASME B30.9), hooks (ASME
B30.10), rigging hardware (ASME B30.26), or other
special devices shall comply with the inspection require-
ments in the applicable volume.

(a) Initial Inspection

(1) New and reinstalled grapples shall be inspected

prior to initial use to verify compliance with applicable

inspection. The grapple shall not be returned to
service until approved by a qualified person.

20-5.3.3 Periodic Inspection

Complete inspections of grapples shall be performed
and recorded at intervals as defined in
para. 20-5.3.1(b)(2). Conditions such as those listed in
para. 20-5.3.7, or any other condition that may constitute
a_hazard, shall cause the grapple to be removed from

provisioffS of this Volume.

(2) Altered or repaired grapples shall be inspected.
The inspg¢ction may be limited to the components affected
by the alferation or repair, as determined by a qualified
person.

(b) Infpection Intervals. Inspection procedures for
grapplef in regular service are divided into two
general [classifications, based upon the intervals at
which thg inspections shall be performed. The intervals,
in turn, are dependent upon the nature of the critical
components of the grapple and the degree of their expo-
sure to year, deterioration, or malfunction. The two
general classifications are designated as frequent and peri-
odic, with respective intervals between inspections as
defined helow.

(1) Frequent Inspection. Visual examination by the
operator|or other designated persons with records not
required
6
6
6
(

1) normal service — monthly
b) heavy service — weekly to monthly
') severe service — daily to weekly
1) special or infrequent service — as recom-
mended py a qualified person

(2) Periodic Inspection. Documented visual\inspec-
tion of dpparent external conditions to provide the
basis for|a continuing evaluation.
(-f) normal service for equipment in place —

G

quarterly
(-
monthly

(

mended
as directg

yearly

b) heavy service for equipment in place —

r) severe servicevfer equipment in place —

1) special orinfrequent service — as recom-
by a qualified person before the first lift and
d by the'qualified person for any subsequent lifts

20-5.3.2 Frequent Inspection

service. A qualified person shall determine whqther
any deficiency constitutes a hazard, requirés repair,
requires disassembly for further inspection, or| will
require more frequent inspection. Thé grapple fhall
not be returned to service until approved by a qualified
person. The inspection shall be based’ on the manpfac-
turer’s instructions, para. 20-5.3%7,)or the recommgnda-
tions of a qualified person.

20-5.3.4 Grapples Not-in Regular Use

A grapple that has been idle for a period of 1 month to 1
yr shall be inspected in accordance with para. 20-p.3.2
before being placed in service. A grapple that has peen
idle for a period of 1 yr or more shall be inspected in afcor-
dance with\para. 20-5.3.3 before being returned to seffvice.

20-5:3.5 Inspection Records

Dated inspection reports shall be made on critical items
such as those listed in para. 20-5.3.3. Records shoul|d be
available for each periodic inspection and when the
grapple is either altered or repaired.

20-5.3.6 Repairs

Deficiencies disclosed by the inspection requirenpents
of Section 20-5.3 shall be corrected according to the pfoce-
dures outlined in para. 20-5.3.8 before normal operftion
of the grapple is resumed, unless a qualified person deter-
mines the deficiency does not constitute a hazard. Repairs
of slings (ASME B30.9), hooks (ASME B30.10), rigging
hardware (ASME B30.26), or other special deyices
shall comply with repair requirements in the appli¢able
volumes or standards.

20-5.3.7 Removal Criteria

A grapple shall be removed from service if conditiops (if

Grapples shall be inspected at intervals as defined in
para. 20-5.3.1(b)(1), including during operation for any
deficiencies that might appear between inspections.
Conditions such as those listed in para. 20-5.3.7, or
any other condition that may constitute a hazard, shall
cause the grapple to be removed from service. A qualified
person shall determine whether any deficiency consti-
tutes a hazard, requires a repair, requires disassembly
for further inspection, or will require more frequent
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applicable}suchasthefolowinaarepresentimitsektab-
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lished by the manufacturer or qualified person) and shall
only be returned to service when approved by a qualified
person:

(a) deformation, cracks, or wear

(b) loose or missing guards, fasteners, covers, stops, or
nameplates

(c) excessive pitting or corrosion

(d) excessive nicks or gouges

(e) indications of heat damage

(21)

(21)
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(f) unauthorized welds or modifications

(g) unauthorized replacement components

(h) improper assembly or function

(i) impaired, seized, or bound moving parts

(j) incorrectoperation or function of any controls, indi-
cators, or warning devices

(k) improper assembly or function

(1) damaged magnet (see para. 20-4.3.6)

(m) damaged connecting link

(3) Replacement parts shall be at least equal to the
original manufacturer’s specifications.

(4) After adjustments and repairs have been made,
the grapple shall not be returned to service until it has
been inspected according to para. 20-5.3.3.

(5) Dated records of repairs and replacements
should be made.

SECTION 20-5.4: OPERATION

(nJmissing or 1llegible operating control Markings or
product safety labels

(o} other conditions, including visible damage, that
causg doubt as to continued safe use

20-3.3.8 Testing

(a
qual
tion
initig

New and reinstalled grapples shall be tested by a
fied person, or a designated person under the direc-
of the manufacturer or a qualified person prior to
1 use, to verify compliance with applicable provisions
of thjs Volume, including a visual inspection to verify that
the grapple contains no visible indications of hazardous
conditions.

(b} Altered or repaired grapples shall be tested by a
quallfied person, or a designated person under the direc-
tion jof the manufacturer or a qualified person. This test
may |be limited to the components affected by the altera-
tion jor repair, as determined by a qualified person with
guidance from the manufacturer.

(c) All indicator lights, gauges, horns, bells, alarms,
pointers, and other warning devices shall be tested,

(d) Dated reports of all operational tests shall be'filed.

20-5.3.9 Maintenance

(a) Maintenance Program. A maintenance program
shalll be established and be based/on‘recommendations
madle by the grapple manufacturer. If a qualified
perdon determines it is appropriate, the program
should also include that ifdividual’s additional recom-
men(lations based on ag‘eview of the grapple application
and pperations.

(b} Maintenange~Procedure
(1) Beforeamaintenance is started on a grapple or its
rols, the‘following precautions shall be taken:

(-a)all sources of grapple power shall be discon-
bd; Jocked out, and tagged “Out of Service”

cont

nect

20-5.4.1 Operators

Grapples shall be operated only by trained, d
persons.

bsignated

20-5.4.2 Qualifications

Qualifications for operators*of grapples are a
(a) The operator shall\be instructed in the u
grapple by a designated person before han
grapple. Instructionsshould include, but not
to, the following:
(1) instfuctions in any special operations
tions
(2). the manufacturer’s suggested operatifg proce-
dures
(3) storage of the grapple to protect it fro
(4) not exceeding the rated load of the gr
the material handler by the combined weig
grapple and the load
(b) The operator shall demonstrate the gbility to
operate the grapple as instructed before assuming respon-
sibility for using the grapple.
(c) The operator shall demonstrate an unde
of standard hand signals when applicable.

b follows:
se of the
ling the

limited

precau-

damage
pple nor
ht of the

'standing

20-5.4.3 Responsibilities

While the organizational structure of various
may differ, the following roles are described
purposes of delineating responsibilities. All reg
ities listed below shall be assigned in the work s
ization. (A single individual may perform one o
these roles.)

projects
here for
ponsibil-
te organ-
" more of

operator: directly controls the lifting device’s flinctions.

owner: has custodial control of a lifting device by} virtue of

lease or ownership.

Lh) relieve fluid pressure from-all circuits before
T 7 T

loosening or removing fluid power components
(-c) a grapple removed from service for repair
shall be tagged “Out of Service”

(2) Only designated personnel shall perform main-
tenance, repairs, and tests when required. All moving
parts of the grapple for which lubrication is specified
should be regularly lubricated. The manufacturer’s rec-
ommendations as to the points and frequency of lubrica-
tion, and types of lubricant, should be used.
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These persons and roles may or may not match the
persons and roles associated with the hoisting equipment
in use.

20-5.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of the lifting device owner
shall include the following:
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